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Executive Summary 

In September of 1998, Black and Veatch Special Projects Corp. (BVSPC) was tasked by 

the United States Environmental Protection Agency (USEPA), Region V to revise a human health 

risk assessment performed by ENVIRON Corporation for the American Chemical Services 

(ACS) site according to USEP A comments dated August 19, 1998 (US EPA 1998e ). In addition, 

BVSPC was tasked by USEP A to place all tables supporting the risk assessment into the Risk 

Assessment Guidance for Superfund (RAGS), Part D format (US EPA 1998aJn accordance 

with the aforementioned USEP A tasks, this risk assessment depends largely upon the original 

ENVIRON ACS Risk Assessment (RA) for much of its form, content, and methodology. 

Significant portions of the ENVIRON RA text, where in conformity with USEPA methodology, 

are reproduced and referenced here. Likewise, the figures contained in the ENVIRON report are 

reproduced, referenced, and contained within. However, all the tables following the text ofthis 

report are not ENVIRON's or modified ENVIRON tables. BVSPC regenerated all the tables de 

novo from the environmental sampling data. 

The ACS site is located at420 South Colfax Avenue, in the TownofGriffith, Indiana. ACS, 

which owns approximately 26 acres of the Site and leases another four acres from CSX, began 

solvent recovery operations at the Site in May 1955. The area around the site has historically been 

developed for industrial and commercial uses and is referred to as the "eastern portion ofthe 

Town" in the Master Plan for the Town of Griffith, Indiana (i.e., including all lands east of Broad 

Street between the Penn Central and C & E Railroads). The entire "eastern portion of the Town," 

including the Site, is currently zoned for industrial use. A map showing the location ofthe Site is 

provided in Figure 3-1. For the purposes of the baseline human health risk assessment, the 

evaluated on-Site and off-Site areas have been divided into the eight exposure areas shown in 

Figure 3-2 and described in greater detail in Section 3.2. These eight exposure areas are: 

On-Site Areas 

• Area 1: 

• Area 2: 

• Area 3: 

• Area 4A: 

• Area 4B: 

Off-Site Area 

• Area 5A: 

ACSRA 

On-Site Containment and Still Bottoms/Treatment Lagoon Area 

Off-Site Containment Area 

Kapica-Pazmey Area 

Wetlands Area 

North Area 

Off-Site - East 
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• Area 5B: 

• Area 6: 

Off-Site - North 

Off-Site- West 

The exposure populations evaluated for risk of exposure to soil, sediment, surface water, and 

groundwater in these areas are as follows: 

• On-site routine workers 

On-site utility workers 

• On-site construction workers 

• On-site trespassers 

• Off-site residents (child and adult) 

• Off-site construction workers 

• Off-site commercial workers 

USEP A Directive 93 55.0-3 0 states that cumulative site cancer risks ofless than 1 in 1 0,000 

( 1 x 1 04
) or hazard indices less than 1 indicate that remedial action is generally unnecessary unless 

on-site levels of a contaminant exceed chemical specific standards (e.g., MCLs, maximum 

contaminant level goals, etc.) or there are "imminent and substantial" adverse environmental impacts 

(USEP A 1991 b). Almost all On-site and Off-site receptor populations evaluated in this risk 

assessment exceed a total cancer risk of 1 x 104 and/or a hazard index of 1. The only exceptions 

are the central tendency trespassers in Areas 4 A and 4 B and the central tendency adult residents 

in Area 6. The receptor populations with the highest cancer risk and/or hazard index in each of 

the eight exposure areas are described below. 

The receptor population with the highest cancer risk in On-site Areas 1, 2, 3, and 4B is the 

utility worker. The cancer risks for utility workers ranged from 3x 1 o-2 to 2x 1 o-1
• The receptor 

population with the highest hazard indices in On-site Areas 1, 2, 3, and 4B is the construction 

worker. The hazard indices for construction workers ranged from 4,300 to 9,300. Onsite 

workers (includes routine and utility workers) exposed to site-wide groundwater have a cancer risk 

of3 x 1 o-1 and a hazard index of 19. Trespassers are the maximum exposed receptor population 

in Area 4A with a cancer risk of2x 1 o-s and a hazard index of 4. In Areas 5A and 6, the maximum 

exposed populations are residents (excess lifetime cancer risks ranging fro~ 5x 1 o-5 to 7x 1 04
) and 

child residents (hazard indices ranging from 3 to 580). The maximum exposed populations in Area 

5B are commercial workers (cancer risk of 5x 1 o-3
) and construction workers (hazard index of 

420). 

The risks and hazard indices discussed in the preceding paragraph are generated by a limited 

list of organic and inorganic contaminants. This risk assessment determined that the following 
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organic contaminants are present on-site and off-site at relatively high concentrations (i.e., 

concentrations which, collectively, or individually, generate cancer risks or hazard indices in one 

or more exposure populations greater than 1 x 104 or 1, re.spectively). The sample locations of 

the maximum detection (Figure 3-3 and 3-4) for each contaminant identified below follows in 

parentheses. 

• Area 1 Surface and Subsurface Soil 

Aroclor - 1242 (TP02-03) 

Aroclor - 1254 (TP02-03) 

Benzene (TP02-03) 

Chloroform (TP06-04) 

Tetrachloroethene (TP02-03) 

Toluene (TP02-03) 

Trichloroethene (SB92-03) 

1,1, 1-Trichloroethane (TP07-03) 

• Area 2 Surface and Subsurface Soil 

Acetone (SA04-0) 

Aldrin (SB39-10) 

Aroclor 1254 (Tl2-S and SB37-10) 

Aroclor 1260 (SA02-S and SB78-07) 

Chloroform (SA04-0) 

Tetrachloroethane (SA04-0 and SA04-S) 

Toluene (SA04-0) 

1, I, 1-Trichloroethane (SA04-0) 

• Area 3 Surface and Subsurface Soil 

Acetone (SB30-10) 

Aroclor 1242 (TP01-03 5) 

Aroclor 1248 (SB48-01 and KPOl-S) 

Aroclor 1254 (SB48-0 1 and SB30-1 0) 

Aroclor 1260 (SP02-S) 

Bis (2-ethylhexyl) phthalat~SB30-1 0) 

Benzene (SB30-10) 

Ethyl benzene (SB30-10) 
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Tetrachloroethene (SA02-03 and SB30-1 0) 

Toluene (SB30-10) 

Trichloroethene (SA02-03 and SB30-1 0) 

4-methyl-2-pentanone (SB30-10) 

1,1, 1-Trichloroethane (SB30-10) 

Area 4B Sediment 

Aroclor 1254 (ST11-101) 

• Area SA Surface Soil 

Aroclor 1254 (SS02-001) 

• Upper Aquifer (On-Site) 

Aroclor 1248 (MW04) 

Benzene (MW03) 

Ethyl benzene (MW05) 

Toluene (MW03) 

• Upper Aquifer (Off-Site, Area SA) 

Benzene (MW06) 

Bis (2-ethylhexyl) phthalat~MW06) 

Di-n-octyl phthalate (MW06) 

Ethyl benzene (MW06) 

Pentachlorophenol (MW06) 

Xylene (MW06) 

• Upper Aquifer (Off-Site, Area SB) 

Benzene (MW48) 

Lower Aquifer (On-Site) 

Ammonia (MW09) 

Benzene (MW09) 

Bis (2-chloroethyl) ether (MW09) 

Bis (2-ethylhexyl) phthalat~MW23) 

• Lower Aquifer (Off-Site, Private Wells) 

Chloroform (PWC-01) 

Lower Aquifer (Off-Site, Monitoring Wells) 

Bis (2-ethylhexyl) phthalat~MW36) 
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The off-site private wells in Area SA are used to evaluate current risks to residents using the 

lower aquifer. The off-site monitoring wells in Area SA are used to evaluate future risks to 

residents using the lower aquifer. The on-site lower aquifer wells were used to evaluate future 

exposure to downgradient commercial workers (e.g., car wash). The receptor populations with 

the highest carcinogenic risks and noncarcinogenic risks in each area are discussed in Section 5 .0. 

The following in organics were discovered on-site and off-site at concentrations high enough 

to generate cancer risks in one or more receptors greater than 1 x 1 0-4 or hazard indices greater 

than 1: 

Area 1 Surface and Subsurface Soil 

Antimony 

Beryllium 

Cadmium 

(TP06-04) 

(TP06-04) 

(TP06-04) 

• Area 2 Surface and Subsurface Soil 

Antimony 

Cadmium 

Chromium 

(DSOl-S) 

(DSOl-S) 

(DS01-S) 

• Area 3 Surface and Subsurface Soil 

Antimony (SA02-03 and SB30-10) 

Barium (SB30-10) 

Cadmium (SA02-03 and SB30-1 0) 

Copper (SB30-10) 

• Area SA Surface Soil 

Antimony (SS02-01) 

Area 6 Sediment 

Arsenic (SD13-0l) 

Iron (SD14-01) 

• Upper Aquifer (On-Site) 

Arsenic (MW05). 

Beryllium (MW48) 

Upper Aquifer (Off-Site, Area SA) 

Arsenic (MW06) 

Antimony (MW06) 

Iron (MW06) 
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Manganese (MW06) 

Upper Aquifer (Off-Site, Area SB) 

Beryllium (MW48) 

• Lower Aquifer (On-Site) 

Arsenic (MW52) 

Barium (MW53) 

Cadmium (IW6) 

Chromium (MW10C) 

Iron (MW24) 

Manganese (MW24) 

• Lower Aquifer (Off-Site, Private Wells) 

Antimony (PWX-01) 

Arsenic (PWS-01) 

Iron (PW02) 

Manganese (PWK-01) 

Zinc (PW0-01) 

• Lower Aquifer (Off-Site, Monitoring Wells) 

Arsenic (MW28) 

Barium (MW22) 

Beryllium (MW28) 

Chromium (MW28) 

Iron (MW50) 

Manganese (MW36) 

Nitrate (MW07) 

Thallium (MW22) 

All of the inorganics in the above well locations are less than their corresponding federal MCL 

except arsenic in MW -52 at a concentration of130 J.lg/L (MCL =50 J.lg/L) and cadmium in IW -6 

at 36 J.lgiL (MCL = 5 11g1L). 

In addition to the inorganics listed above, lead was also evaluateq. The results of the 

evaluation are as follows: 

ACSRA 

The current child exposure to lead in Area SA private wells is slightly above USEPA 

acceptable levels due to a lead concentration of 22.6 J.lg/L in private well PWD-0 1. 
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Future child exposures to lead in Area SA monitoring wells are below USEP A 

acceptable levels. 

• Current/future fetal blood lead levels of current/future routine workers in Areas 2 and 3 

exceed USEP A acceptable limits due to their parents exposure to lead in soil ( 0-1 0 feet). 

Future fetal blood lead levels of construction workers in Areas 1, 2 and 3 exceed 

USEP A acceptable limits due to their parents exposure to lead in soil (0-4 feet and 0-10 

feet). 

• Future fetal blood lead levels of trespassers exceeded USEPA acceptable limits only in 

Area 3 due to their parents exposure to lead in soil (0-1 0 feet). 

Areas 1, 2 and 3 contain buried waste and drums that have never been fully characterized. 

These drums represent a potential risk of acute exposure or explosion from general 

deterioration/mixing of contents and from vehicular puncture. In order to quantitatively estimate 

the risk associated with these exposures in these areas, further investigation would be required. 
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3.0 Exposure Assessment 

The purpose of the exposure assessment is to evaluate the nature and magnitude of 

potential exposures to contaminants detected at the site during the RI and subsequent site 

characterization studies. The exposure assessment consists of the following components: 

• Characterization of Exposure Setting (Section 3.1); 

• Identification of Potential Exposure Routes and Pathways (Section 3.2); 

• Exposure Concentrations (Section 3.3); and 

• Estimation of Media Intake (Section 3.4 ). 

The results of the exposure assessment are combined with the results of the toxicity 

assessment (Section 4) to characterize potential risk (Section 5). 

3.1 Characterization of Exposure Setting 
In the baseline risk assessment, the exposure setting is evaluated with respect to the 

general characteristics of the site and site surroundings, and potentially exposed populations, 

under both current and reasonably anticipated future land use conditions. Section 3.1.1 

provides a general description of the current exposure setting at and around the site. Section 

3.1.2 describes the exposure setting under a reasonably anticipated future land use scenario. 

Hypothetically exposed populations under current and future conditions are summarized in 

Section 3.1.3. 

3. 1.1 Current Exposure Setting 

The site is located at 420 South Colfax Avenue, in an area of the Town of Griffith that 

historically has been developed primarily for industrial and commercial uses. The part of 

Griffith in which the site is located is referred to as the "eastern portion ofthe Town" in the 

Master Plan for the Town of Griffith, Indiana (i.e., including all lands east of Broad Street 

between the Penn Central and C & E Railroads). The entire "eastern portion ofthe Town," 

including the site, is zoned for industrial use (ENVIRON 1998). A map showing the location 

of the site is provided in Figure 3-1. For the purposes of the baseline risk assessment, on-site 

and off-site areas have been divided into eight Exposure Areas, shown in Figure 3-2 and 

described in greater detail in Section 3.2. 

ACS, which owns approximately 26 acres of the site and leases another four acres from 

CSX, began operations at the site as a solvent recovery facility in May 1955. Through the 

nearly 42 years of continuous operation, ACS has modernized, modified, and expanded 

operations at the site. For example, in the 1960s ACS added facilities to manufacture small 
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batches of specialty chemicals and in the 1970s built an epoxidation plant to produce a 

plasticizer. ACS currently employs over 40 full-time workers and intends to continue 

specialty chemical manufacturing and epoxidation operations at the site (ENVIRON 1998). 

The ACS property is bisected by the Chesapeake & Ohio (C&O) Railroad (see Figure 

3-2, Areas 1 and 2). The active facility is located in Area 1, north of the railroad, and 

contains two areas where waste drums were buried: the On-site Containment Area and the 

Still Bottoms/Treatment Lagoon Area. In the On-site Containment Area, an estimated 400 to 

2,500 drums containing sludge and semi-solids of uncharacterized waste are located 

approximately one to five feet below ground surface (Warzyn, Inc. 1991a: Focus 

Environmental 1997; GeoPhysical1998). The Still Bottoms Pond and Treatment Lagoon# 1 

were located in the mid-southern portion of Area 1 and were filled in with crushed drums 

partially full of sludge materials in the early 1970s (Warzyn, Inc. 1991a). Currently, the Still 

Bottoms/Treatment Lagoon Area is covered by crushed gravel, aboveground holding tanks, 

and a parking lot. The surface throughout Area 1, including the On-site Containment Area and 

Still Bottoms/Treatment Lagoon Area, is generally devoid of vegetation and covered by 

approximately six inches of aggregate and/or coarse sand and gravel. ACS has provided 

regular maintenance ofthis cover (ENVIRON 1998). 

The undeveloped portion of the ACS property (Area 2 on Figure 3-2) is located south of 

the C&O Railroad. This area includes the "Off-site Containment Area," which was used for 

waste disposal between 1958 and 1975, when it was bermed and capped with clay (Warzyn, 

Inc. 1991a). A variety of wastes are reportedly present below the cover, including general 

refuse, still bottoms, ash from the on-site incinerator, and the remains of an estimated 25,000 

to 55,000 drums (Focus Environmental1997). According to ACS, Inc., most of the drums in 

Area 2 are not intact, having been punctured or crushed prior to disposal (W arzyn, Inc., 1992, 

Montgomery Watson 1995). Observations in test pits (Focus 1997) confirm this. Currently, 

Area 2 is generally covered by a one-foot deep clay cover and temporary spoils piles 

generated during remediation activities at the site. The spoils piles have PVC coverings. 

Recent observations in this area of the site have noted that the PVC coverings have 

deteriorated and that the clay cap has eroded away exposing drum-tops (BVSPC 1998a). In 

addition, many drums have been stored above ground and uncovered in this area. 

In addition to the ACS property, the site includes two acres that also have a history of 

industrial use. These two acres are located south of the ACS property and adjacent to the 

Griffith Municipal Landfill (Area 3 on Figure 3-2). Kapica Drum, Inc., began drum 

reconditioning operations on this portion of the site in 1951. Pazmey Corporation bought the 

property in February 1980 and continued drum reconditioning operations until March 1987, 

when Darija Djurovic purchased the property for automobile storage and repair. 
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The site also includes four acres that ACS leases from CSX, located to the north of the 

active facility (Area 4B on Figure 3-2). Area 4B is currently undeveloped and heavily 

vegetated. It is bordered to the west and north by wetlands. 

The land surrounding the site is currently zoned for industrial use, but historically has 

been used for a combination of industrial, residential, and recreational purposes. In the 

following paragraphs, current land uses in the vicinity of the site are described in a clockwise 

fashion, beginning at the northeast comer. The area surrounding the site and the roads and 

railroads immediately adjacent to the site are labeled in Figure 3-2. 

Located northeast ofthe site, beyond the intersection of Colfax Avenue and the Grand 

Trunk Railroad right-of-way, are the Oak Ridge Prairie County Park and the Griffith Airport. 

Immediately east of the site and north of the C&O Railroad right-of-way, the land is 

undeveloped and zoned general industrial (ENVIRON 1998). To the east of Colfax Avenue 

and south of the C&O Railroad right-of-way are several small businesses. To the east of 

Colfax A venue and along Reder Road, several small businesses and several single family 

residences are present (this area is labeled Area SA on Figure 3-2). South of the intersection 

of Reder Road and Colfax A venue, on Arbogast A venue, are a private residence and a small 

industrial building. The area was zoned for industrial use after the residences were built, with 

the intention that any future development in the area would be industrial. The pre-existing 

residences in the industrial zone are considered conforming uses, and a zoning ordinance 

cannot force changes in these existing uses. However, new residences would be considered 

non-conforming and the ordinance can prevent construction of a non-conforming use. In 

addition, if the pre-existing residential use is discontinued, the ordinance can also prevent it 

from being resumed (Sargent 1997). 

To the west and southwest of the site, south of the C&O Railroad right-of-way, are the 

Griffith Municipal Landfill and Town of Griffith Municipal Garage. Beyond the municipal 

landfill and west of the Chicago and Erie (C&E) Railroad right-of-way, are vacant land and 

a residential development (Area 6 on Figure 3-2). This area is zoned for residential use. 

North of the C&O Railroad right-of-way to the west of the site (Area 4A on Figure 3-2), 

and north of the Grand Trunk Railroad right-of-way (Area 5B on Figure 3-2) the land is 

primarily vacant, and classified as wetlands. Further to the north, along Main Street, are small 

businesses and an industrial park. 

3.1.2 Reasonably Anticipated Future Exposure Setting 

Reasonably anticipated future exposure settings for evaluation in the baseline risk 

assessment have been developed based on USEP A's "Land Use in the CERCLA Remedy 

Selection Process" (USEPA 1995a). This guidance presents framework and specific factors 
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to be used in determining the reasonably anticipated land use for the purpose of estimating 

potential future risks. Based on USEP A guidance (1995a), a comprehensive review of 

information pertinent to future land use patterns on and around the site has been conducted, as 

presented in Appendix A. 

Site-specific information consulted in developing the reasonably anticipated future 

exposure setting at the ACS site includes the following: 

• Master Plan for the Future Land Use, Griffith, Indiana; 

• Official Zoning Map for Town of Griffith; 

• Personal communications with the Building Commissioner of Griffith; 

• Information from the Northwestern Indiana Regional Planning Commission 

(NIRPC) 1
; 

• U.S. Census data; 

• U.S. topographic, wetland inventory, and flood plain maps; 

• Declarations ofLand Use Restriction of Real Property; and 

• Information from the Historic Landmarks Foundation oflndiana. 

The Master Plan for Griffith (Vilizan-Leman 1975) is used by the Town government to 

guide future development in Griffith. 

A comprehensive review of information pertinent to future land use patterns surrounding 

the site confirms that the assumption of continued industrial land use at the site is appropriate 

(see Appendix A). Given the history of industrial land use at the site, ACS's plans for 

continuing operations, the Town of Griffith's plans for continuing industrial/commercial 

development surrounding the site, and the aesthetic unsuitability of the site's location for 

residential development, the probability is low that the location of the site would support 

residential use in the future (ENVIRON 1998). The limited population growth expected in the 

future and Griffith's plans to direct the potential growth away from the site also indicate a low 

probability of future residential land use at the site. 

Thus, the future exposure setting for all on-site areas is assumed to be 

industrial/commercial. The future exposure setting for all off-site areas is assumed to also 

include residential use, given the current existence of homes in the industrially zoned areas 

adjacent to the site. 

1NIRPC is a multi-purpose, area-wide planning agency representing local governments 
within Lake, Porter, and LaPorte Counties; at least two-thirds of the Commission must be local 
officials. 
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3. 1.3 Summary of Potentially Exposed Populations 

Based on the exposure settings described in Sections 3 .1.1 and 3 .1.2, the baseline risk 

assessment evaluates the following land uses, under both current and reasonably anticipated 

scenarios: 

• Industrial land use at the site; and 

• Industrial/commercial, residential, and recreational land uses surrounding the site. 

The exposure populations considered in the risk assessment under these land use 

scenarios are: 

• On-site Workers- Routine Operations 

The majority of workers at the ACS facility are employed in manufacturing functions 

which take place within manufacturing buildings. These workers rarely, if ever, 

perform job functions that bring them into direct contact with soil or groundwater at 

the site. Routine incidental contact with outdoor areas at the facility may occur 

during breaks and walks to and from parking lots. The extent of such outdoor 

activities is expected to vary seasonally, and to differ from area to area at the site 

(ENVIRON 1998). 

• On-site Workers- Utility Excavation 

A small number of the facility's workers may be involved in occasional outdoor 

maintenance activities (e.g., replacing the aggregate covering the site), or occasional 

excavation activities (e.g., to maintain underground utility lines at the site) in 

addition to routine manufacturing work. The extent of contact during excavation 

activities is expected to vary seasonally, and to differ from area to area at the site 

(ENVIRON 1998). 

• On-site Workers- Construction 

ACSRA 

Several areas of the site are not developed and may require construction ofbuildings 

prior to industrial use. Such construction could involve more extensive excavation 

than for utility line maintenance. Contact during construction activities would be 

limited to the building season (i.e., nine months of the year). 

• On-site Trespassers 

Public access to portions of the site is controlled by perimeter fencing that is 

inspected monthly. In addition, the presence of the active ACS facility discourages 

unauthorized entry to the site. Several outdoor recreational areas are located nearby, 

further reducing the potential for trespassing at the site. Trespassing has been 

observed in the unfenced portions of the site, but not in the fenced portions 

(ENVIRON 1998). Nevertheless, this population is assessed for risk under current 

and future land-use. 
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• Off-site Residents 

The nearest residences to the site are located east of the site along Reder Road and 

Colfax A venue (Area 5A, Figure 3-2). Additional residences are located beyond the 

Griffith Municipal Landfill and C&E railroad right-of-way, west and southwest of 

the site (Area 6, Figure 3-2). 

• Off-site Workers 

Various commercial and industrial properties are located to the north, east, and south 

ofthe site. 

3.2 Identification of Potential Human Exposure Routes and 

Pathways 
The potential routes of human exposure evaluated in the baseline risk assessment are 

ingestion, dermal contact, and inhalation. In some cases, chemicals may migrate through an 

"exposure pathway" from a source to a location where exposure through one or more of these 

routes could potentially occur. 

For an exposure pathway to be complete, the following elements are required: ( 1) a 

source and a mechanism of contaminant release; (2) a transport medium; (3) a point of 

potential human contact with the affected medium (i.e., an exposure area); and ( 4) an exposure 

route at the point of contact. Based on a consideration of exposure routes and complete 

exposure pathways, the following eight exposure areas have been evaluated in this risk 

assessment: 

On-site Areas 

• Area 1: 

• Area 2: 

• Area 3: 

• Area4A: 

• Area 48: 

Off-site Area 

• Area 5A: 

• Area 58: 

• Area 6: 

On-site Containment and Still Bottoms/Treatment Lagoon Area 

Off-site Containment Area 

Kapica-Pazmey Area 

Wetlands Area 

North Area 

Off-site - East 

·off-site- North 

Off-site - West 

These areas represent potential points of contact with affected media, based on the current 

and reasonably expected future exposure settings at and around the ACS site. Each exposure 

area is shown in Figure 3-2. 
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Sections 3.2.1 through 3.2.8 below describe the exposure areas included in the baseline 

risk assessment, and the potential exposure routes and pathways that are quantitatively 

evaluated for each area. The potential exposure pathways for each Area are summarized in 

Tables 3-1 through 3-8. 

3.2. 1 Area 1: On-site Containment and Still Bottoms/Treatment Lagoon Area 

Area 1 is the active manufacturing area of the ACS property and consists of approximately 

15 acres located north of the C&O Railroad. It is surrounded by a fence and includes the On­

site Containment Area and the Still Bottoms/Treatment Lagoon Area. Current and potential 

future receptors evaluated in the risk assessment for Area 1 are: (1) routine workers; and (2) 

utility workers. Trespassing has not been observed in Area 1 under current conditions, but 

trespassers are assumed to be an additional potential future receptor in this area. Due to 

physical restraints posed by the shallow groundwater table in this area, future construction 

would probably be of the slab-on-grade variety involving shallow excavation; therefore, a 

typical construction worker scenario is not evaluated for Area 1. However, exposure to 

shallow groundwater by future construction workers during shallow excavations, 0 to 4 feet 

below ground surface (bgs), is evaluated for dermal and inhalation risk. 

Fallowing closure of the disposal areas at the ACS facility (i.e., the On-site Containment 

Area and the Still Bottoms/Treatment Lagoon Area) in the 1970s, wastes were covered with 

at least one foot of clean fill material. In addition, ACS currently maintains a six-inch 

aggregate cover over most of the manufacturing area. This cover is added to and regraded 

periodically, as needed (ENVIRON 1998). However, in order to quantitatively establish the 

need to maintain this cover, current and future on-facility workers are assessed for contact 

with surface soils during routine activities in Area 1. Because the future composition of 

surface soil cannot be predicted with certainty and may be some combination of what is 

currently considered surface and subsurface, future risks to on-facility workers and trespassers 

were estimated by including all sample results from 0 to 10 feet bgs and then calculating a 

reasonable maximum exposure concentration for the entire depth-range. 

It has been assumed that both current and future exposure of on-site and off-site receptors 

could potentially occur via inhalation of vapors emitted from undisturbed soil above the 

groundwater table in Area 1. However, only on-site inhalation risks are quantitatively 

evaluated. Vapor emissions from groundwater would be significantly less than emissions from 

soil above the groundwater table. Potential off-site inhalation exposures are evaluated for off­

site residents nearest to Area 1, and thus are considered conservative, screening-level 

estimates. 
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Exposures could also potentially occur in limited portions of Area 1 if excavation through 

the aggregate and clean fill is necessary to maintain underground utilities. To conservatively 

estimate these potential exposures, it is assumed that excavations could occur anywhere in 

Area 1. Due to the shallow depth to groundwater in Area 1 (approximately two to eight feet 

below ground surface) (Warzyn, Inc. 1991a), exposure to both subsurface soil and 

groundwater in an excavation pit may occur during maintenance of utility lines, which are 

typically located three to seven feet below ground surface. Under current conditions, contact 

with these media is not anticipated because all workers performing excavations at the ACS 

site are required to wear personal protective equipment as specified in the ACS Site Safety 

and Health Plan (ACS 1997). 

However, in order to establish the need for these protective measures, the baseline risk 

assessment evaluates both current and future exposures by underground-utility workers, 

assuming that protective equipment may not be worn during excavation activities. In such 

cases, the primary potential routes of exposure for excavation workers would be incidental 

ingestion of soil, dermal contact with soil, dermal contact with shallow groundwater entering 

into an excavation pit, and inhalation of vapor and particulates from soil and exposed 

groundwater. Incidental ingestion of groundwater is judged to be relatively insignificant and 

is not evaluated. 

Since Area 1 is currently used by ACS for manufacturing operations, USEP A has 

requested an evaluation of the potential adverse consequences of truck traffic over the drum 

landfill. Very limited data are available regarding specific contaminant concentrations in the 

drummed materials, preventing a quantitative analysis of risks posed by trucks driving over 

the drum landfill. However, to address USEP A's concerns, a qualitative discussion of the 

potential risks of truck traffic over the drums in Area 1 is presented in Section 5.3. 

Off-site residents could also conceivably be exposed to emissions from soil during 

periods of excavation in Area 1, under both current and future conditions. However, due to 

the short duration and frequency of excavations, these risks were assumed to be insignificant; 

therefore, this pathway will not be discussed further in this risk assessment. 

In the past, ACS has used lower aquifer production wells for process water in a closed 

system. Currently, all production wells are sealed and the ACS facility relies on municipal 

water only. In addition, ACS has placed a deed restriction on the property to restrict use of 

groundwater for drinking water and irrigation. Thus, exposure to groundwater in Area 1 is not 

likely to occur (ENVIRON 1998). However, in order to establish the quantitative need for 

deed restrictions and in the event that production wells are reinstalled in the future to 

supplement the municipal water, it is assumed that current and future workers could 

conceivably be exposed to lower aquifer groundwater via ingestion and showering. 
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3.2.2 Area 2: Off-site Containment Area 

Area 2 is the Off-site Containment Area. It consists of approximately 11 acres and is 

bounded to the north by the C&O Railroad, to the west by the Griffith Municipal Landfill, to 

the south by the former Kapica-Pazmey property, and to the east by Colfax Road. Area 2 is 

a fenced but undeveloped property owned by ACS. No trespassing has been observed in Area 

2 and the fence is checked monthly (ENVIRON 1998). However, in order to establish the 

quantitative need for these control measures (i.e., fence maintenance), current exposures to 

trespassers are evaluated for risk. Although ACS has no plans to sell this property, or to 

develop it for any purpose, it is conceivable that Area 2 could be developed for industrial use 

in the future. Should this area be developed for industrial purposes, potentially exposed future 

individuals in Area 2 could potentially include routine workers, utility workers, construction 

workers, and trespassers. 

The portion of Area 2 where waste disposal reportedly occurred was covered by more 

than one foot of clay after the disposal activities ceased. If intact, such a clay cap would 

eliminate direct contact with subsurface materials and reduce the magnitude of vapor 

emissions. Although the initial clay cap was disturbed in several locations during site 

characterization and remediation activities, a new clay cap (one-foot deep) has been placed 

over Area 2 (ENVIRON 1998). However, recent field observations noted numerous locations 

where this new cap had eroded, exposing drums at the surface (BVSPC 1998a). 

Under current conditions, it is assumed that trespassers coul~ be exposed to soil below 

the cap through incidental ingestion, dermal contact, and inhalation, and that exposures of off­

site residents could occur via inhalation of vapors from undisturbed subsurface soil in Area 

2. Potential exposures of off-site residents are evaluated by estimating vapor concentrations 

in air at the off-site residences nearest to Area 2, and thus are considered conservative, 

screening-level estimates. 

If Area 2 were to be developed for industrial purposes, exposures of future routine 

workers could potentially occur via direct contact with surface soils and inhalation of vapor 

emissions from surface and subsurface soil. The future composition of surface soil cannot be 

predicted with certainty, and may be some combination of what is currently considered surface 

and subsurface. Due to ongoing remediation investigations and activities, no samples have 

been collected from 0 to 2 feet; thus, the current surface concentrations have not been 

chanicterized. Therefore, the risk assessment includes an estimate of potential future risks to 

on-facility workers based on subsurface soil concentrations only. The data set used to 

evaluate this scenario was collected from 2 to 10 feet. 

In addition, current and future excavation activities to maintain underground utilities could 

also result in exposures to subsurface soil in Area 2 if personal protective equipment were not 
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worn. To quantify potential exposures during underground-utility maintenance, it is assumed 

that excavations could occur to a depth of 10 feet anywhere in Area 2. The primary potential 

routes of exposures for utility workers in Area 2 are ingestion of soil, dermal contact with 

soil, and inhalation of vapor and particulates from exposed soil. Since the water table is 

somewhat deeper in Area 2 than in Area 1 (generally 1 0 to 16 feet below ground surface, 

except at locations immediately adjacent to Area 1), contact with groundwater in an 

excavation pit is not likely to occur and is not evaluated. 

If Area 2 were to be developed for industrial purposes, building construction involving 

extraction of soils may also occur. Exposures of future construction workers could potentially 

occur via incidental ingestion of and dermal contact with soil and inhalation of vapor and 

particulate emissions from soil. Two construction scenarios are evaluated: (1) the 

construction of a slab-on-grade building, such as a warehouse, assuming footings excavated 

to a depth to four feet; and (2) construction of a building requiring excavations to a depth of 

up to 1 0 feet. 

Off-site residents could also be exposed via inhalation of vapor and particulate emissions 

from soil during periods of excavation for utility maintenance or construction in Area 2, under 

future conditions. However, due to the short duration and frequency of excavations, these risks 

were assumed to be insignificant; therefore, this pathway will not be discussed further. 

As mentioned previously, municipal water is readily available to the site. Thus, future 

industrial development of Area 2 is likely to include connection to the municipal supply rather 

than construction of wells, and exposure to on-site groundwater is unlikely to occur 

(ENVIRON 1998). However, in the event that on-site production wells are established in the 

future to supplement the municipal water (e.g., for ingestion or showering), it is assumed that 

workers could conceivably be exposed to lower aquifer groundwater in the future. 

3.2.3 Area 3: Kapica-Pazmey Area 

The 2-acre Kapica-Pazmey Area is located to the south of the Off-site Containment Area 

(i.e., Area 2) and is bounded to the west and south by the Griffith Municipal Landfill. As with 

Area 2, this area is currently fenced and undeveloped, but could conceivably be developed 

for industrial purposes in the future. Thus, current receptors for Area 3 are trespassers, utility 

workers, and receptors in other areas who may inhale emissions from Area 3. 

Potential exposures of off-site residents may occur via inhalation of vapor and particulate 

emissions from soil in this area. However, due to the short duration and frequency of 

excavations, these risks were assumed to be insignificant. 

If Area 3 is developed for industrial purposes, exposures of future routine workers could 

occur via ingestion and dermal contact with surface soil, and inhalation of vapor and 
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particulate emissions from soil. Because the future composition of surface soil cannot be 

predicted with certainty, and may be some combination of what is currently considered surface 

and subsurface, current and future risks to on-facility workers and future risks to trespassers 

were estimated by including all sample results from 0 to 10 feet bgs and then calculating a 

reasonable maximum exposure concentration for the entire depth-range. 

In addition, current and future excavation activities to maintain underground utilities could 

result in exposures to subsurface soil in Area 3 if protective equipment were not worn. To 

quantify potential exposures during underground-utility maintenance, it is assumed that 

excavations could occur to a depth of 1 0 feet anywhere in Area 3. The primary potential 

routes of exposure for excavation workers are ingestion of soil, dermal contact with soil, and 

inhalation of vapor and particulates from exposed soil. Due to the depth of the water table in 

Area 3 (approximately 1 0 to 16 feet below ground surface), contact with groundwater in an 

excavation pit is not expected to occur and thus is not evaluated. 

If Area 3 were to be developed for industrial purposes, building construction involving 

excavation of soils may also occur. Exposures of future construction workers could 

potentially occur via incidental ingestion of and dermal contact with soil and inhalation of 

vapor and particulate emissions from soil. Two construction scenarios are evaluated: ( 1) the 

construction of a slab-on-grade building, such as a warehouse, assuming footings excavated 

to a depth of four feet; and (2) construction of a building requiring excavations to a depth of 

up to 1 0 feet. 

Off-site residents may also be exposed to vapor and particulate emissions from soil 

during periods of excavation for utility maintenance or construction in Area 3, under future 

conditions. However, due to the short duration and frequency of excavations, these risks were 

assumed to be insignificant; therefore, this pathway will not be discussed further. 

As mentioned previously, municipal water is readily available to the site. Thus, future 

industrial development of Area 3 is likely to include connection to the municipal supply rather 

than construction of wells, and exposure to on-site groundwater is unlikely to occur 

(ENVIRON 1998). However, in the event that on-site production wells are established in the 

future to supplement the municipal water (e.g., for ingestion or showering), it is assumed that 

workers could conceivably be exposed to lower aquifer groundwater in the future. 

3.2.4 Area 4A: Wetlands Area 

Area 4A is located between the Grand Trunk Railroad and the C&O Railroad right-of­

ways, west of the fence line of Area 1. This approximately 25-acre area is primarily wetlands 

and is unlikely to be developed in any way due to Federal Clean Water Act prohibitions on 

wetland development (42 U.S.C. 1311 and 1344). 
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Under current and future conditions, potential exposure of trespassers may occur via 

incidental ingestion and dermal contact with sediment and surface water, and via inhalation 

of vapor emitted from surface water in Area 4A. 

3.2.5 Area 48: North Area 

Area 4B consists of six acres located north of Area 1 and south of the Grand Trunk 

Railroad right-of-way and is heavily vegetated and undeveloped. This area is evaluated 

separately from Area 4A because it is not classified as wetlands, and thus could potentially 

be developed for industrial purposes in the future. Under current land use, trespassers are the 

only potential receptors in Area 4B. Should this area be developed for industrial purposes, 

future receptors could include routine workers, excavation workers for utility maintenance, 

and trespassers. Due to physical restraints posed by the shallow groundwater table in this 

area, future construction would probably be of the slab-on-grade variety involving shallow 

excavation; therefore, a typical construction worker scenario is not evaluated for Area 4B. 

However, exposure to shallow groundwater by future construction workers during shallow 

excavations (0 to 4 feet bgs) is evaluated for dermal and inhalation risk. 

Under current and future conditions, potential exposure of trespassers may occur via 

ingestion and dermal contact with sediment and surface water, and via inhalation of vapor 

emitted from groundwater in Area 4B. 

Should this area be developed for industrial purposes in the future, potential exposure of 

workers may occur via ingestion and dermal contact with sediment and surface water, and via 

inhalation of vapor emitted from groundwater in Area 4B. No contaminants have been 

detected in subsurface soil from this area, so the evaluation of potential future exposures is 

conservatively based on surface soil concentrations only. 

The baseline risk assessment evaluates potential future exposures by utility workers, 

assuming that protective equipment may not be worn during excavation activities. In such 

cases, the primary potential routes of exposure for excavation workers would be incidental 

ingestion of sediment, dermal contact with sediment, dermal contact with groundwater entering 

into an excavation pit, and inhalation of vapor and particulates from exposed groundwater. 

Ingestion of groundwater is judged to be relatively insignificant and is not evaluated. 

As mentioned previously, municipal water is readily available to the site. Thus, future 

industrial development of Area 4B is likely to include connection to the municipal supply 

rather than construction of wells, and exposure to on-site groundwater is unlikely to occur 

(ENVIRON 1998). However, in the event that on-site production wells are established in the 

future to supplement the municipal water (e.g., for ingestion or showering), it is assumed that 

workers could conceivably be exposed to lower aquifer groundwater in the future. 
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3.2.6 Area 5A: Off-site East 

Area SA consists of off-site properties to the east and southeast of the site that are zoned 

for industrial use only, but include existing residential development. Current and future 

potential receptors in Area SA include both off-site residents and off-site workers. As off-site 

worker exposures are expected to be lower than potential residential exposures in Area SA, 

only residential exposures are quantified in the risk assessment. Risks are calculated for both 

child and adult residents. 

As discussed in Sections 3.2.1 through 3.2.S, residents could be exposed via inhalation 

of soil vapor and particulates from on-site areas, both during routine operations and during 

excavation in those areas. However, due to the short duration and frequency, risks resulting 

from excavations were not evaluated. Site-related contaminants may also migrate to off-site 

soils via deposition of airborne particulates or via groundwater discharge to the surface. 

Residences near the site are not located at groundwater discharge points and deposition of 

particulate emissions from the site is not expected to be significant. However, as a 

conservative measure, the baseline risk assessment evaluates potential residential exposure 

to off-site soil based on the results of supplemental off-site samples collected by USEP A in 

September 1997. 

Most residents of Griffith rely on the municipal water supply system for drinking water 

(Warzyn, Inc. 1991 b). Conditions at the site do not and cannot affect the quality of the 

municipal water supply, as this water is drawn from Lake Michigan (NIPSC 1992). However, 

residents in Area SA do use well water and therefore, exposures to contaminants in 

groundwater in Area SA can occur during potable use through ingestion, dermal contact, and 

inhalation. Potential exposures of off-si_te adult residents to contaminants in groundwater 

during outdoor use are via incidental ingestion and dermal contact during gardening, lawn 

care, and other nonpotable uses. Off-site child residents could be exposed to contaminants in 

groundwater used to fill an outdoor swimming/wading pool. 

Two groundwater aquifers are present in the vicinity of the site, with a continuous clay 

layer separating the two systems (W arzyn, Inc. 1991 a). In the site monitoring wells, the 

average depth to the top of the clay confining layer is about 1S to 20 feet bgs. A thorough 

survey of private wells in the area performed by Warzyn (now Montgomery Watson) during 

the Remedial Investigation (Warzyn, Inc. 1991 a) indicated that all private wells in the vicinity 

of the site (on Reder Rd., Colfax Ave., and Arbogast St.) are screened in the lower aquifer, 

at depths ranging from 4S to 6S feet bgs. The majority of the logs provide descriptions of the 

formations at the well location, and document the presence ofthe clay layer and that the well 

is screened below the clay layer. Well records were not available for two wells in Area SA, 

along Reder Road. However, contaminant concentrations collected from these two private 
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wells (and all of the other private wells) are significantly lower than concentrations measured 

in the upper aquifer in that area, and are similar to those measured in the lower aquifer Thus, 

there is no evidence that any private wells are currently screened above the clay layer in 

Areas SA or SB, or are being influenced by groundwater quality in the upper aquifer 

(ENVIRON 1998). 

Therefore, the risk assessment uses concentrations in the lower aquifer to estimate current 

and future potable residential uses in Area SA. However, as a bounding scenario, the risk 

assessment also evaluates potential risks from residential non-potable use (i.e., lawncare, 

wading pool, etc.) of upper aquifer water. 

3.2. 7 Area 58: Off-site North 
Area SB consists of off-site properties to the north of the site that are zoned for industrial 

use. The area immediately north of the site in Area SB is primarily vacant, and classified as 

wetlands. There are no residences in Area SB within approximately half a mile of the site, 

and the wetlands portion of Area SB is unlikely to be developed in any way due to Federal 

Clean Water Act prohibitions on wetland development (42 U.S.C. 1311 and 1344). Future 

potential receptors in the non-wetlands portions of Area SB are off-site commercial workers. 

Contaminants have been detected in upper aquifer water in a vacant portion of this area, so 

exposures are evaluated for those future construction workers who may potentially contact 

upper aquifer water. The clay layer averages 13 feet in depth below ground surface in Area 

5B, which precludes installation of a well in the upper aquifer. Thus, workers performing 

excavation for construction are the only receptors likely to contact upper aquifer water. 

To conservatively estimate future exposures to the upper aquifer in Area 5B, it is assumed 

that excavations could occur anywhere in Area 5B. Due to the shallow depth to groundwater 

in Area SB, exposure to groundwater in an excavation pit may occur. 

The baseline risk assessment evaluates potential future exposures by construction 

workers, assuming that protective equipment may not be worn during excavation activities. 

In such cases, the primary potential routes of exposure for excavation workers would be 

dermal contact with groundwater entering into an excavation pit and inhalation of vapor from 

exposed groundwater. 

Northern migration of on-site contaminants in the lower aquifer could potentially occur 

and contaminate the lower aquifer below Area 5B in the future. This future lower aquifer 

could then be put to various commercial uses. In order to account for this potential migration 

and exposure, current on-site concentrations in the lower aquifer were used to assess future 

inhalation and dermal exposures to commercial workers (e.g., car wash) in Area 5B. 
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3.2.8 Area 6: Off-site- West 

Area 6 consists of off-site properties to the west and southwest ofthe site in an area that 

is zoned for residential use. Current and future potential receptors in Area 6 include off-site 

residents and off-site workers. As off-site worker exposures are expected to be lower than 

potential residential exposures in Area 6, only residential exposures are quantified in the risk 

assessment. Risks are calculated for both child and adult residents. Surface water from Area 

4A (i.e., the wetlands area) discharges contaminated sediment to a low-lying area between the 

Chesapeake and Ohio railroad right-of-way and the Griffith Municipal landfill. Water 

intermittently present in this area flows to the west, towards Area 6. Therefore, potential 

residential exposures to sediment are evaluated for Area 6. Exposures to groundwater are not 

evaluated, however, because Area 6 is not located downgradient of the site. 

3.3 Exposure Concentrations 
Contaminant concentrations have been measured in soil, groundwater, surface water, and 

sediment at various locations at and around the ACS site. The sampling locations for all 

environmental samples used in this assessment are presented in Figure 3-3 (soil and sediment) 

and Figure 3-4 (surface water and groundwater). The measured contaminant concentrations 

in each media are used in estimating potential exposure concentrations; i.e., chemical 

concentrations at the potential points of contact discussed in Section 3 .2. The approaches used 

to estimate exposure concentrations in the various environmental media (i.e., soil, 

groundwater, surface water, sediment, and ambient air) are presented in the following 

sections. The tables presenting the exposure point concentrations for soil (Tables 2-9-1 

through 2-9-9), sediment (Tables 2-10-1 through 2-1 0-5), surface water (Tables 2-11-1 

through 2-11-4), and groundwater (Tables 2-12-1 through 2-12-7) follow the text. 

3.3.1 Exposure Concentrations in Soil 
USEPA guidance (US EPA 1989, 1992d) recommends using a conservative e~timate of 

the arithmetic mean of measured concentrations for the exposure point concentration, when 

evaluating long-term exposures. The 95% upper confidence limit (UCL) on the arithmetic 

mean of measured concentrations is used in calculating chronic daily intake (CDI), although 

the maximum measured concentration is used when the 95% UCL exceeds the maximum 

detected concentration (USEPA 1989). With the exception of Area 2 and Area 3, the 95% 

U CL was calculated for all data sets where the number of samples was greater than 1 0. At the 

request of USEP A, a 95% UCL for Areas 2 and 3 was not calculated, and the maximum 

concentration detected was used as the exposure point concentration (USEPA 1998e ). In 
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calculating the 95% UCL, assumptions about the distribution of the concentration data are 

necessary. In the baseline risk assessment, 95% UCL concentrations are calculated using the 

USEP A default equation for lognormally distributed data, the most common distribution for 

complete environmental data sets (USEP A 1992d). 

For evaluating potential surface contact exposures, the lower of the 95% UCL and 

maximum detected concentration of a contaminant is obtained using soil samples collected 

from 0 to 2 feet below ground surface for current scenarios, and from 0 to 1 0 feet for the future 

scenarios. For evaluating potential exposures during utility excavation activities, the lower 

of the 95% UCL and maximum detected concentration of a contaminant is obtained using soil 

samples collected from a depth of 0 to 1 0 feet for the current and future scenarios, except in 

Areas 2, 3, and 4B. As mentioned previously, at USEPA's request, the maximum concentration 

was used as the exposure point for Areas 2 and 3. No wastes were disposed of in Area 4B, 

and no contaminants were detected in the subsurface soil sample from this Area (SB-096). 

Therefore, in Area 4B, the lower of the 95% UCL and maximum detected concentrations for 

all samples collected within a depth of two feet was used to evaluate potential future 

exposures during utility maintenance. 

Subsurface soil sampling was very limited in Areas 2 and 3. However, from this limited 

data, it is known that the contamination in these two areas is heterogeneous, both in nature and 

distribution. Because of the limited data and at USEP A's request, the risk of soil exposures 

in these areas is based upon maximum concentrations. In order to more reasonably estimate 

the risk associated with these areas, further investigation would be required. 

3.3.1.1 Exposure Concentrations in Soil for Utility Maintenance and 

Construction Scenarios. As discussed in Section 3.2, workers may contact soils 

extending from the ground surface to the bottom of an excavation during excavation activities 

for utility maintenance or construction. For utility maintenance in Areas 1, 2, 3, and 4B, 

excavations are assumed to extend to 10 feet below ground surface. For hypothetical future 

building construction in Areas 2 and 3, two excavation depths are evaluated: (1) 4 feet below 

ground surface, and (2) 10 feet below ground surface. Neither utility maintenance nor building 

construction scenarios are evaluated for Area 4A because it is a wetland. Only slab-on-grade 

construction scenarios are evaluated for Area 1 and Area 4B because of the shallow depth to 

groundwater in these areas. 

Area 1 

Surface Samples (0-2'): 14 samples, used to evaluate current routine worker 

Subsurface Samples (0-4'): 28 samples, used to evaluate future construction worker 
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Subsurface Samples (0-10'): 86 samples, used to evaluate current and future utility worker, 

future routine worker, and future trespasser 

For all chemicals detected at least once within the specified depth ranges (i.e.: 2ft bgs, 

4 ft bgs, or I 0 ft bgs ), the concentration in non-detect samples was assumed equal to one-half 

the detection limit for that sample. Chemicals not detected within a depth range were not 

included in the analysis for the corresponding scenario. The lower of the 95% UCL and 

maximum detected concentration for each chemical was used as the exposure point 

concentration. 

Area 2 

Surface Samples (0-2'): none 

Subsurface Samples (2-4'): 12 samples, used to evaluate current trespassers and future 

construction worker (slab on grade) 

Subsurface Samples (2-1 0'): 28 samples, used to evaluate current and future utility worker, 

future routine worker, future trespasser, and future construction worker 

For Area 2, because there are no surface soil data, the subsurface soil concentrations 

were used to characterize the risks. This assumption is believed to be conservative because 

it does not account for the lower concentrations expected to be present in the clay cap placed 

over Area 2 wastes in the 1970's, and in the additional one-foot clay cap installed during 

recent remediation activities to limit surface water infiltration. For all chemicals detected at 

least once within the specified depth range (4ft bgs or 10ft bgs), the concentration in non­

detect samples was assumed to be equal to one-half the detection limit for that sample. 

Chemicals not detected within the specified depth were not included in the analysis for the 

corresponding scenario. For each depth range, as requested by the USEPA, the maximum 

concentration was used as the exposure concentration. 

Area 3 

Surface Samples (0-2'): 14 samples, used to evaluate current trespassers 

Subsurface Samples (0-4'): 20 samples, used to evaluate future construction worker (slab 

on grade) 

Subsurface Samples (0-10'): 44 samples, used to evaluate current and future utility workers, 

future routine worker, future trespasser, and future construction worker. 

For all chemicals detected at least once within the specified depths, the concentration in 

non-detect samples was assumed to be equal to one-halfthe detection limit for that sample. 

Chemicals not detected within the specified depth were not included in the analysis for the 
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corresponding scenario. As in area 2, for each depth range, the maximum concentration was 

used as the exposure concentration. 

Area 4B 

Surface Sediment Samples (0-2'): 6 samples, used to evaluate current trespasser 

Surface sediment concentrations were assumed to characterize the concentrations 

throughout an excavation in Area 4B. This assumption is conservative since no waste disposal 

occurred in this area, and no chemicals were detected in the soil boring sample collected at 

depth. For each chemical, the exposure concentration was assumed to be the 95% UCL on the 

arithmetic mean, or the maximum concentration, whichever was lower for the surface 

sediments. 

3.3.2 Exposure Concentrations in Groundwater 
As discussed in Section 3 .2, workers are not currently exposed to on-site groundwater. 

However, within the last ten years, lower aquifer production wells were used in Area 1. 

Therefore, in order to reinforce the need for deed restrictions against the use of onsite 

groundwater, it is conservatively assumed that current workers are exposed to groundwater 

in Area 1 through ingestion and dermal contact and inhalation of volatile organic compounds 

(VOCs) while showering. In the future, on-site routine worker exposure to contaminants in 

lower aquifer groundwater would occur if on-site groundwater wells in Areas 1, 2, 3, and 4B 

are established to supplement the available municipal supply. Exposure could once again 

occur via ingestion, dermal contact while showering, and inhalation of VOCs. Potential 

exposure concentrations for Areas 1, 2, 3, and 4B are conservatively estimated using the 

maximum detected concentration for each contaminant in lower aquifer water, based on all 

production wells and on-site lower aquifer monitoring well data. 

In addition, future worker exposure to contaminants in upper aquifer groundwater may 

occur through dermal contact with and inhalation of vapors emitted from exposed groundwater 

during utility excavation and construction activities in Areas 1, 4B, and 5B, where the depth 

to groundwater is shallowest. In other areas, the groundwater is considerably deeper and 

direct exposures would not be expected. The exposure concentrations in Areas 1 and 4B are 

estimated using the maximum detected concentrations for each contaminant in groundwater, 

based on data from the upper aquifer monitoring wells located in or immediately adjacent to 

each area. 

Consistent with USEPA Region 5 policy, potential future worker exposures (i.e., 

construction worker) to contaminants in off-site upper aquifer water in Area 5B are estimated 

using data from wells at the center of the plume. Of the four upper aquifer wells in Area 5B, 

ACS RA 3-18 46517 



only Well MW -48 is in the center of the plume. In addition to future use of the shallow 

aquifer, the lower aquifer in Area 5B could be used for future commercial/industrial uses. 

The primary direction of groundwater flow in this area is generally to the north, and thus the 

current on-site contaminant plume could potentially move into Area 5B. In order to 

conservatively account for the potential future off-site commercial/industrial risk of exposure 

to the on-site lower aquifer contamination, current on-site contaminant-specific maximums 

were used as the exposure point concentrations for Area 5B. The commercial use of the lower 

aquifer in Area 5B that is evaluated in this risk assessment is that of a labor-intensive, auto­

detailing car wash facility. This type of facility would produce a water aerosol which would 

presumably represent full-body dermal exposure for the workers and inhalation of vapors 

during their entire work day. 

As discussed in Section 3 .2.6, off-site residential exposure to contaminants in 

groundwater may occur in Area 5 A through ingestion, dermal contact, and inhalation of vapors 

during household use and through incidental ingestion and dermal contact during outdoor 

activities (i.e., gardening, swimming, etc.). Potential current exposures to contaminants in 

groundwater are estimated using data from existing private wells. The existing private well 

with contaminant concentrations corresponding to the highest overall potential risk is 

conservatively used to evaluate current off-site residential exposures. Potential future 

exposures to contaminants in lower aquifer water are estimated using the maximum 

concentration for each contaminant detected in any off-site well in Area SA. This approach 

is considered conservative because the maximum concentrations for all contaminants do not 

all occur in the same well. 

As discussed in Section 3.2, the shallow depth of the clay layer in the vicinity of the site 

and other factors are expected to preclude installation of wells into the upper aquifer 

(ENVIRON 1998). However, as a bounding estimate, future residential exposures to upper 

aquifer water are evaluated for outdoor exposure activities only. Consistent with USEPA 

Region 5 policy, potential future exposures to contaminants in upper aquifer water are 

estimated using the lower of the 95% UCL and maximum detected concentration data from 

wells at the center of the off-site plume (i.e., Wells MW-45 and MW-06 in Area 5A). 

3.3.3 Exposure Concentrations in Sediment and Surface Water 

Exposures of trespassers to sediments and surface water in Area 4A and 4B, and of 

residents to sediments in Area 6, are evaluated under both current and future scenarios. 

Exposures of trespassers to these media in Areas 1 and 2 are also evaluated under the future 

scenario. Exposures of workers to sediments and surface water in Area 1 are evaluated under 

both current and future scenarios, while exposures to these media in Area 2 and 4B are 
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evaluated only under future scenarios since Areas 2 and 4B are not currently developed. In 

each of these areas, exposure concentrations are based on the lower of the 95% UCL and the 

maximum detected connection. 

3.3.4 Exposure Concentrations in Air 

Exposure concentrations in ambient air resulting from potential vapor and particulate 

emissions from soil, and from potential vapor emissions from groundwater and surface water, 

are estimated using mathematical models in combination with the exposure concentrations in 

soil, groundwater, and surface water. The vapor and particulate emission models for 

unsaturated soil, the vapor emission model for exposed and covered groundwater, and the air 

dispersion model for estimating on-source and off-source air concentrations are all 

recommended by USEP A (USEP A 1992, 1996a). Major features and input assumptions in the 

emission and dispersion modeling and all ~alculations were performed by Environ 

(ENVIRON 1998). The outputs of the air modeling are included in their entirety in the 

Environ RA (ENVIRON 1998). 

Environ's air emission concentrations resulting from contaminated surface water, soil, and 

groundwater were used in this risk assessment. Because Environ calculated air emissions 

from soil for two depth ranges (0 to 2 feet and 2 to 10 feet), in some scenarios, these values 

were combined to determined a depth weighted average. 

The model used to estimate vapor emissions from unsaturated soil is described by Jury 

et al. ( 1990) and by USEP A in its Soil Screening Guidance (USEP A 1996a). The model 

estimates the average vapor flux from the soil surface over a defined period of exposure under 

steady-state conditions, with the assumption that contaminants in soil extend to a finite depth 

(i.e., to the water table) and that no clean cover is present. Default values recommended by 

USEP A (1996a) are used for all soil properties, unless site-specific data are available. 

Chemical-specific transport properties (i.e., K00 Henry's law constant, diffusivity in air, and 

diffusivity in water) compiled by US EPA (1996a) are also used in the calculation of vapor 

flux. 

The model used for estimating potential vapor emissions from exposed groundwater and 

surface water is recommended by USEP A ( 1992e ). It estimates the steady-state vapor flux of 

contaminants using an overall mass transfer coefficient, which accounts for mass transfer of 

a chemical through water-air interfacial films. The concentration of a contaminant in the 

exposed groundwater is assumed to remain constant at the estimated exposure concentration. 

Henry's law constants compiled by USEPA (1996a) are used in the calculation of the overall 

mass transfer coefficients. 
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The model for estimating vapor emissions from groundwater below a layer of cover soil 

is a one-dimensional steady-state diffusion model using Fick's Law. The model estimates the 

steady-state vapor flux of contaminants from the water table, through the region of capillary 

rise, and through pore space in soil above the capillary fringe. The concentration of a 

contaminant in the groundwater is assumed to remain constant at the estimated exposure 

concentration. Henry's law constants and diffusion coefficients compiled by USEP A ( 1996a) 

are used in the calculations. 

The particulate emission model (USEP A 1992e) for undisturbed soils is based on the 

suspension of surface soil by wind erosion. It estimates the emission of respirable soil 

particles, defined as being 10 11m in diameter or smaller (i.e., PM10). The key parameters in 

the model that influence particulate emission are the threshold fiiction velocity for the soil and 

the mean annual wind speed. For the threshold friction velocity, which is correlated to the 

mode of the soil aggregate size distribution, USEPA's default mode aggregate size of0.5 mm 

is used. A mean annual wind speed of 10.2 miles per hour (or 4.56 m/s) from the National 

Oceanic and Atmospheric Administration (NOAA 1993) for South Bend, Indiana is used. 

USEP A ( 1996a) default values are used for other model parameters, unless site-specific data 

are available. 

Particulate emissions resulting from potential on-facility excavation in Areas 1 and 4B 

are expected to be insignificant since the water table in these areas is very shallow. 

Therefore, little dry soil would be exposed to become susceptible to airborne transport. 

Particulate emissions during hypothetical future excavations and construction in Areas 2 and 

3 are evaluated using empirical data compiled by USEPA (1995b) which pertain to dust 

emission from "heavy construction operations." 

Under non-excavation conditions, on-facility and off-site air concentrations are estimated 

using USEPA's Industrial Source Complex (ISCST3) model (USEPA 1995a). ISCST3 is an 

advanced steady-state Gaussian plume model that calculates chemical concentrations at 

specific downwind locations as a function of wind speed, atmospheric stability, temperature 

gradient, mixing height, and downwind distance. ISCST3 utilizes local hourly meteorological 

data records to define the conditions for dispersion. Data from the closest stations were used: 

Michiana Airport in South Bend, Indiana for surface meteorological conditions, and Bishop 

Airport in Flint, Michigan for upper air data. The on-site workers in each area are assumed 

to move freely throughout the area, and the applicable area-wide dispersion factor is estimated 

from the average of the dispersion factors developed for each receptor location within the 

area. 

Other major assumptions used in the modeling are (ENVIRON 1998): 

• The emission source is represented as a non-buoyant, zero-momentum area source; 
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• Suspended particles from the source remain suspended before reaching the receptor 

(i.e., there is negligible deposition and resuspension); and 

• The physical setting ofthe facility and its immediate surroundings can be modeled 

as a rural environment with no significant obstructions (e.g., tall buildings, abrupt 

topography). 

For excavation activities, on-site concentrations in air are estimated using a simple "box" 

model, while off-site concentrations are estimated using USEPA's ISCST3 model. The "box" 

model allows for screening level calculations near a ground level emission source (ENVIRON 

1998). 

Results of air emission and dispersion modeling were compared to ambient air monitoring 

conducted at the site in July 1997 (Focus 1997). Daily eight-hour ambient air samples were 

collected approximately 100 feet upwind and 100 feet downwind of the material handling 

activities in Area 2 during on-site excavation, trenching, and screening. Modeled emissions 

were estimated using: (1) maximum soil concentrations in Area 2; and (2) the lower of the 

maximum and 95% UCL soil concentrations in Area 2. These emissions were combined with 

maximum eight-hour average dispersion estimates for receptors located approximately 100 

feet from a source, based on ISCST3. Modeled ambient air concentrations based on maximum 

Area 2 soil concentrations ranged from five-fold to 200-fold higher than the maximum 

measured ambient air concentrations. Modeled ambient air concentrations based on the lower 

of the maximum or 95% UCL soil concentrations more closely approximated the measured 

concentrations (i.e., modeled concentrations ranged from 0.9 to 30 times the measured 

concentrations). Thus, ambient air concentrations estimated in Environ's RAand utilized in 

this risk assessment are likely to be conservative estimates of potential concentrations based 

as they are on USEP A's emission models and the ISCST3 dispersion model (ENVIRON 

1998). 

Indoor air concentrations for indoor use of groundwater are estimated by applying a 

volatilization factor of0.5 Llm3 to the estimated concentrations of volatile organic compounds 

in groundwater. The volatilization factor is based on experimental data on the volatilization 

of radon from household uses of water and is recommended by USEPA (1991c). The 

volatilization factor is also consistent with the results of three-compartment, mass balance 

models (McKone 1987) simulating the transfer ofVOCs from household uses of tap water and 

the distribution of the VOCs inside a home. The volatilization factor of 0.5 Llm3 was also 

used to estimate air concentrations in on-site showers used by workers. 
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3.4 Estimation of Media Intake 
Potential exposures via the pathways identified in Section 3.2 are calculated by 

multiplying the estimated contaminant concentrations in environmental media (identified in 

Section 3.3) by the estimated intake of the environmental media by potentially exposed 

populations (human intake factor). The product of these two components is called the daily 

intake (USEP A 1992c ). The daily intake is combined with toxicity values (presented in 

Section 4) to estimate theoretical carcinogenic risk and the potential for noncancer health 

hazards (presented in Section 5). 

Intake is calculated differently when evaluating theoretical carcinogenic risk than when 

evaluating the potential for noncarcinogenic effects. For evaluating carcinogenic risk, intake 

is averaged over a lifetime (USEPA 1989) and is called the chronic daily intake (CDI). For 

evaluating noncarcinogenic effects, intake is averaged over the period of exposure and is 

called the daily intake (DI). The CDI and DI of a contaminant for a specific route of exposure 

(e.g., soil ingestion) are generally calculated using the following equations: 

The general equation for estimating the human intake factor is as follows: 

where: 

ACSRA 

Human Intake Factor(HIF) = CR . EF . ED 
BW· AT 

Equation(5) 

Chronic Daily Intake = Concentration,dium Human Intake Factor1ifetiTrB, rout• Equation (4) 

HIF Unit dose, kgsoi/kgbody weight -day 

CR contact rate, which is either: 

EF 

BW 

ED = 

soil ingestion rate, mg/day 

drinking water rate, Llday; 

dermal contact rate for soil exposures, mg/day, which is the 

product of the exposed skin surface area (SA), soil-to-skin 

adherence factor (AF), and absorption factor (ABS); 

dermal contact rate for water exposures, cm3/day, which is 

the product of the skin surface area (SA), skin permeability 

coefficient (Kp), and exposure time. 

exposure frequency, days/year, which includes an exposure 

time (ET) term for the inhalation pathway; 

body weight, kg; and 

exposure duration, years; 
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AT averaging time (AT) days, which is a lifetime of70 years for 

carcinogens (A Teare), and which is equal to the exposure 

duration for noncarcinogens (AT noneare). 

It should be noted that for dermal contact, EF is expressed as events/day and ET is 

expressed in minutes/event or hours/event. 

The factor values (e.g., ED, EF, etc.) and specific equations used to calculate media 

intakes for every route of exposure evaluated in this risk assessment are presented in the 

exposure factors tables (Tables 3-9 through 3-57). Estimates of media intake are developed 

for the following potential populations (receptors) and exposure scenarios, as identified in 

Section 3.2: 

3.4.1 On-site Routine Worker (Areas 1, 2, 3, 48) 
incidental soil/sediment ingestion 

dermal contact with soil/sediment 

inhalation of vapors and particulates in ambient air 

ingestion of groundwater indoors 

dermal contact with groundwater indoors 

inhalation of vapors from indoor groundwater use 

incidental ingestion of surface water outdoors (Areas 1, 2, 4B only) 

dermal contact with surface water outdoors 

3.4.2 On-site Utility Worker (Areas 1, 2, 3, 48) 
incidental soil/sediment ingestion 

dermal contact with soil/sediment 

inhalation of vapors and particulates in ambient air 

dermal contact with groundwater while excavating (Areas 1 and 4B only) 

inhalation of vapors from groundwater outdoors (Areas 1 and 4B only) 

ingestion of groundwater used indoors 

dermal contact with groundwater indoors 

inhalation of vapors from indoor groundwater use 

3.4.3 On-site Construction Worker (Areas 1, 2, 3, 48) 
incidental soil ingestion 

dermal contact with soil 

inhalation of vapors and particulates in ambient air 

ACS RA 3-24 46517 



dermal contact with groundwater while excavating (Areas 1 and 4B only) 

inhalation of vapors from groundwater outdoors (Areas 1 and 4B only) 

3.4.4 On-site Trespasser (Areas 1, 2, 3, 4A, 48) 

incidental ingestion of soil and/or sediment 

dermal contact with soil and/or sediment 

inhalation of vapors and particulates in ambient air 

incidental ingestion of surfac_e water (Areas 1, 2, 4A, 4B only) 

dermal contact with surface water (Areas 1, 2, 4A, 4B only) 

inhalation of vapors emitted from surface water (Area 4A only) 

3.4.5 Off-site Resident (Areas 5A and 6) 

incidental ingestion of soil (Area SA only) 

dermal contact with soil (Area SA only) 

incidental ingestion of sediment (Area 6 only) 

dermal contact with sediment (Area 6 only) 

inhalation of vapors and particulates in ambient air 

incidental ingestion of groundwater used outdoors (Area SA only) 

dermal contact with groundwater used outdoors (Area SA only) 

ingestion of groundwater used indoors (Area SA only) 

dermal contact with groundwater while showering (Area SA only) 

inhalation of vapors from household use of groundwater (Area SA only) 

3.4.6 Off-site Construction Worker (Area 58) 

inhalation of vapors in ambient air 

dermal contact with groundwater while excavating 

3.4. 7 Off-site Commercial Worker (Area 5B) 

inhalation of vapors in ambient air 

dermal contact with groundwater (i.e., car wash) 

According to USEP A (199Sc) guidance, variability in the factors affecting exposure 

within a potentially exposed population should be considered in estimating potential current 

and future exposures. As one means of characterizing the distribution of possible exposures 

in a population, USEP A ( 199Sc) recommends that both reasonable maximum exposure (RME) 
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and central tendency estimates of exposure be developed. Central tendency estimates 

represent the average exposures in the population. RME estimates represent the exposures 

"above the 90th percentile of the population distribution, but not higher than the individual in 

the population who has the [maximum] exposure." (USEP A 1995c ). The exposure factors for 

estimating central tendency and RME intakes and intake equations for each of the potential 

receptor groups are presented in the following sections and summarized in Tables 3-9 through 

3-57, respectively. The factors discussed below apply to both current and future land use 

scenarios, unless otherwise noted. 

3.4.8 On-site Routine Worker 

The exposure factors used in the baseline risk assessment for workers engaged in routine 

industrial activities at the site are discussed below: 

3.4.8.1 Contact Rates. 

• Incidental Ingestion Rate of Surface Soil/Sediment 

ACSAA 

The current and future routine worker is assumed to ingest 1 00 mg of soil/sediment 

per day under the RME scenario, and 50 mg of soil/sediment per day under the 

central tendency (CT) scenario. Consistent with USEPA guidance (199la, 1997c), 

these ingestion rates are based on the adult soil ingestion rates presented in 

Calabrese et al. ( 1990). 

The routine worker is expected to primarily be exposed to surface soil in Areas 

1, 2, and 3. Occasionally, the current routine worker could contact sediment in the 

fire pond in Area 1, and future routine workers could contact sediment in ditches in 

Area 2 and Area 4B. It is assumed that the worker would be in contact with 

sediment for up to an hour per day and the remainder of the eight-hour day would be 

in contact with soil. Since the total soil/sediment ingestion rate for the RME 

scenario is 100 mg/day, it is assumed that the ingestion rate of soil and sediment in 

Areas 1 and 2 would be 87.5 mg/day and 12.5 mg/day, respectively. Accordingly, 

it is assumed that the ingestion rate of soil and sediment in Areas 1 and 2 would be 

43.75 mg/day and 6.25 mg/day, respectively, for the CT scenario. Since there is no 

sediment evaluated in Area 3 and no soil evaluated in Area 4B, the soil/sediment 

ingestion rate in these area is 100 mg per day under the RME scenario and 50 mg per 

day under the CT scenario. 
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• Dermal Contact with Surface Soil/Sediment: Exposed Skin Surface Area, Soil­

Skin Adherence Factor, and Absorption Factor 

Dermal contact is estimated from the product of exposed skin surface area, soil-skin 

adherence factor, and chemical-specific absorption factor. The product of the 

exposed skin surface area and the soil-skin adherence factor is known as the dermal 

soil loading. 

Based on US EPA (1992f), soil adherence is assumed to be 1.0 mg/cm2-event for 

RME scenario and 0.2 mg/cm2-event for the CT scenario. USEPA (1992f) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to soil. Accordingly, surface area is assumed to be 5,800 cm2 (95th 

percentile of total body surface area for adult workers) for the RME scenario and 

5,000 cm2 (50th percentile of total body surface area for adult workers) for the CT 

scenariO. 

USEPA's (1998d) chemical-specific absorption factors (e.g., cadmium and 

PCB 's) are used in this assessment. The generic absorption factors recommended in 

USEP A ( 1998b) guidance of 10% for organics and 1% for inorganics are used for 

all other chemicals lacking chemical-specific factors. 

• Incidental Ingestion Rate of Surface Water 

Current and future routine workers in Area 1 could contact surface water in the fire 

pond, and future workers could contact surface water that is intermittently present in 

ditches in Area 2 and Area 4B. Under the RME and CT scenarios, the routine 

worker is assumed to incidentally ingest 0.05 liters of surface water per contact 

event. This ingestion rate is conservatively based on USEP A's (1989) ingestion rate 

for swimming of0.05 L/hour, along with the assumption that the worker would be in 

contact with the water for up to an hour per day for both the RME and CT scenarios. 

The ingestion rate is conservative, considering that the worker is not swimming in 

the water, and thus the potential for incidental ingestion is lower (ENVIRON 1998). 

• Dermal Contact with Surface Water: Exposed Skin Surface Area, Dermal 

Permeability Coefficient, and Exposure Time 

ACS RA 

Dermal contact with contaminants in water is estimated from the product of the 

exposed skin surface area and the chemical-specific dermal permeability coefficient 

(Kp). Consistent with exposed skin surface areas for soil exposure, the future routine 

worker is assumed to have 5,800 cm2 of exposed skin for the RME scenario and 

5,000 cm2 of exposed skin for the CT scenario of exposure to either surface water 

or groundwater used outdoors. It is conservatively assumed that the entire exposed 

skin surface area would come into direct contact with water (ENVIRON 1998). 
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Chemical-specific permeability coefficients (Kp) were estimated using Equation 

5.8 from USEPA (1992f), while a default KP value of 1 o-3 em/hour was assigned to 

those inorganic contaminants that are not listed in USEP A (1992f). An upper limit 

of one em/hour for KP was established, based on USEP A (1992f) which states that 

the limiting permeability coefficient in the viable epidermis ranges from 0.1 to 1.0 

crnlhr and that " .. .it seems reasonable to expect that experimentally measured 

permeability coefficients for chemical penetration across the skin from aqueous 

media (assuming that the chemical does not alter the barrier properties) are limited 

to one em/hour". 

As described above for incidental ingestion of surface water, the future routine 

worker is assumed to be in contact with surface water for one hour per day under 

both the high end and CT scenarios. 

• Ingestion Rate of Groundwater Used Indoors 

For current and future worker scenarios, it is assumed that on-site wells installed in 

the lower aquifer could be used. The ingestion rate for this indoor use is USEP A's 

default for workers of 1 L/day for CT and 1.4 L/day for RME scenarios (USEP A 

1993a). 
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• Dermal Contact with Groundwater Used Indoors: Exposed Skin Surface Area, 

Dermal Permeability Coefficient, and Exposure Time 

For current and future scenarios, it is assumed that workers could use the water for 

showering, thereby exposing the total body surface area to groundwater. The RME 

surface area is assumed to be 23,000 cm2 corresponding to the 95th percentile of 

measured total body surface areas for men (USEP A 1992f, 1997 c). The central 

tendency surface area is assumed to be 20,000 cm2
, based on the mean total body 

surface areas for men (USEPA 1992f, 1997c). 

KP values were estimated using Equation 5. 8 from USEP A ( 1992f), and a default 

KP value of 1 o·3cm/hour was assigned to those inorganic contaminants that are not 

listed in USEP A ( 1992f). An upper limit of one em/hour for KP was established 

based on USEP A (1992f). 

The RME exposure time is 20 minutes per shower and the CT exposure time is 

10 minutes per shower (EPA, 1997c). 

• Inhalation Rate of Groundwater Used Indoors 

For current and future worker scenarios, it is assumed that on-site wells installed in 

the lower aquifer could be used. The inhalation rate for this indoor use is USEP A's 

default for workers of 20 cubic meters (m3)/day. 
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3.4.8.2 Exposure Frequency. 

• Frequency of Incidental Ingestion of Soil and Indoor Dust 

Under RME scenario, the routine worker is expected to have an exposure frequency 

of 250 days/year, based on a 5-day work week for 50 weeks per year, consistent 

with USEPA (1991a) guidance. Under the CT scenario, the routine worker is 

expected to have an exposure frequency of 219 days/year, based on an average for 

all full and part-time workers (USEPA 1993a). These frequencies account for both 

outdoor ingestion of surface soil and indoor ingestion of dust. 

• Frequency of Dermal Contact with Soil and Indoor Dust 

For routine workers, the frequency of dermal contact is assumed to be the same as 

the frequency of incidental ingestion. Thus, the exposure frequency is 250 days per 

year for the RME scenario and 219 days/year for the CT scenario, accounting for 

both outdoor contact with surface soil and indoor contact with dust. 

• Frequency oflnhalation of Vapor and Particulates in Ambient Air, including 

Exposure Time (ET) Term 

Under the RME scenario, the routine worker is expected to have an inhalation 

exposure frequency of250 days/year, based on 5-day work week for 50 weeks per 

year, consistent with USEP A ( 1991 a) guidance. As discussed above, under the CT 

scenario, workers are expected to have an inhalation exposure frequency of219 days 

per year. Because of the high activity level expected for a worker, and therefore 

elevated inhalation rate, the exposure frequency is not adjusted by an exposure time 

(ET) term to account for the hours per day a receptor is at the site. Thus, the 

inhalation rate for the worker would correspond to 2.5 m3/hr (i.e., 8 hour work day 

generates the default inhalation rate of20 m3/day). 

• Frequency of Incidental Ingestion of Surface Water 

ACS RA 

Current and future workers in Area 1 could contact surface water in the fire pond, 

and future workers could contact surface water that is intermittently present in 

ditches in Area 2 and Area 4B. Under the RME scenario, the routine worker is 

assumed to incidentally ingest surface water approximately once a week during the 

summer months; or 12 days per year. Under the CT scenario, the routine worker is 

assumed to incidentally ingest surface water once a month during the summer months, 

or three days per year. 

• Frequency of Dermal Contact with Surface Water 

Frequency of dermal contact with surface water is expected to be the same as the 

frequency of incidental ingestion of surface water. Thus, the exposure frequency for 
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a worker is 12 days per year for the RME scenario and three days per year for the 

CT scenario. 

• Frequency of Ingestion of Groundwater Used Indoors 

It is assumed that current and future workers would ingest the water each work day. 

Thus, the exposure frequency for ingestion of water is 250 days per year under the 

RME scenario and 219 days per year for the CT scenario. 

• Frequency of Dermal Contact with Groundwater Used Indoors 

It is assumed that current and future workers could use the water for showering 

during each work day. Thus, the exposure frequency for dermal contact is 250 days 

per year for the RME scenario and 219 days per year for the CT scenario. 

• Frequency of Inhalation of Vapors from Groundwater During Indoor Use 

It is assumed that current and future workers could use the water for showering 

during each work day. Thus, the exposure frequency for inhalation exposures is 250 

days per year for the RME scenario and 219 days per year for the CT scenario. 

3.4.8.3 Exposure Duration. For the RME scenario, the routine worker is expected to 

work at the facility for 25 years, based on the standard default for worker tenure at one 

location (USEP A 1991 a). For the CT scenario, the routine worker is expected to work at the 

facility for 5 years, based on the recommended central tendency value for worker tenure at one 

location (USEP A 1993a). 

3.4. 8.4 Body Weight. For both the RME and CT scenarios, the body weight of the routine 

worker is assumed to be 70 kg, based on the mean adult body weight presented in USEP A 

(1993a, 1997c). 

3.4.8.5 Averaging Times. For both the RME and CT scenarios, the averaging time for 

carcinogenic risks is equal to a lifetime of70 years in days (i.e., 25,550 days). For both the 

RME and CT scenarios, the averaging time for noncarcinogenic effects is equal to the 

exposure duration in days. For year-round exposures, such as soil ingestion, the averaging 

time is equal to the number of days in a year multiplied by the number of years of exposure. 

For seasonal exposures, such as dermal contact with surface water, the averaging time is equal 

to the number of days in the season multiplied by the number of years of exposure. For 

example, the RME scenario averaging time for a worker contacting surface water is 

calculated: (3 months/12 months) x (365 days/yr) x (25 years), which equals 1,825 days. 
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3.4. 9 On-site Utility Worker 

The exposure factors discussed below correspond to a potential current and future 

scenario in which workers engage in excavation activities in order to maintain underground 

utility lines without wearing the personal protective equipment currently required by ACS 

health and safety protocols. 

3.4. 9. 1 Contact Rates. 

ACS RA 

• Incidental Iqgestion Rate of Surface and Subsurface Soil (Areas 1, 2, and 3) 

For the RME scenario, the utility worker is assumed to ingest 100 mg of soil for 240 

days per year and 480 mg of soil for 10 days per year, based on USEP A (1991 a, 

1993a). Under the CT scenario, the utility worker is assumed to ingest 50 mg of soil 

for 214 days per year and 100 mg of soil for 5 days per year, based on USEPA 

(1993a). 

• Dermal Contact with Surface and Subsurface Soil: Exposed Skin Surface Area, 

Soil-Skin Adherence Factor, and Absorption Factor (Areas 1, 2, and 3) 

Dermal contact with soil is estimated from the product of the exposed skin surface 

area, the soil-skin adherence factor, and the chemical-specific absorption factor. 

The product of the exposed skin surface area and the soil-skin adherence factor is 

known as the dermal soil loading. 

Based on USEP A ( 1992±), soil adherence is assumed to be 1.0 mg/cm2-event for 

the RME scenario and 0.2 mg/cm2-event for the CT scenario. USEPA (1992±) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to soil. Accordingly, surface area is assumed to be 5,800 cm2 for 

the RME scenario and 5,000 cm2 for the CT scenario. 

The estimates for absorption factors for the utility workers are assumed to be the 

same as those for the routine worker (as described in Section 3.4.8.1). 

• Incidental Ingestion Rate of Sediment (Area 4B only) 

For the RME scenario, the utility worker is assumed to ingest 100 mg of sediment for 

240 days per year and 480 mg of sediment for I 0 days per year, based on USEP A 

( 1991 a, 1993a). Under the CT scenario, the utility worker is assumed to ingest 50 

mg of soil for 214 days per year and 100 mg of soil for 5 days per year, based on 

USEP A ( 1993a). 
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• Dermal Contact with Sediment: Exposed Skin Surface Area, Soil-Skin 

Adherence Factor, and Absorption Factor (Area 4B only) 

Dermal contact with sediment is estimated from the product of the exposed skin 

surface area, the soil-skin adherence factor, and the chemical-specific absorption 

factor. The product of the exposed skin surface area and the soil-skin adherence 

factor is known as the dermal soil loading. 

Based on USEP A ( 1992£), soil adherence is assumed to be 1.0 mg/cm2 -event for 

the RME scenario and 0.2 mg/cm2-event for the CT sc~nario. USEPA (1992£) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to sediment. Accordingly, surface area is assumed to be 5,800 cm2 

for the RME scenario and 5,000 cm2 for the CT scenario. 

The estimates for absorption factors for the utility workers are assumed to be the 

same as those for the routine worker (as described in Section 3.4.8.1 ). 

• Dermal Contact with Groundwater (Areas 1 and 4B only) While Excavating: 

ACSRA 

Exposed Skin Surface Area, Dermal Permeability Coefficient, and Exposure 

Time 

The dermal contact rate for water exposures is obtained from the product of the 

exposed skin surface area and the chemical-specific permeability coefficient. The 

estimates for exposed skin surface area for the utility workers are assumed to be the 

same as those for the routine worker (as described in Section 3.4.8.1). That is, the 

exposed skin surface area is 5,800 cm2 for RME exposures, and 5,000 cm2 for CT 

exposures. The entire exposed skin area is conservatively assumed to come in direct 

contact with groundwater during excavation. 

KP values were estimated using Equation 5.8 from USEPA (1992£), and a 

default KP value of 1 o-3 em/hour was assigned to those inorganic contaminants that 

are not listed in USEP A (1992£). An upper limit of one em/hour for KP was 

established based on USEP A (1992£). 

For the RME and CT scenarios, the utility worker is conservatively assumed to 

be engaged in utility work that would bring him in contact with groundwater for eight 

hours per day, in Areas 1 and 4B only. 

• Ingestion Rate of Groundwater Used Indoors 

For current and future utility worker scenarios, it is assumed that on-site wells 

installed in the lower aquifer could be used. The ingestion rate for this indoor use 

is USEP A's default for workers of 1 Llday for CT and 1.4 Llday for RME scenarios 

. (USEP A 1993a). 
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• Dermal Contact with Groundwater Used Indoors: Exposed Skin Surface Area, 

Dermal Permeability Coefficient, and Exposure Time 

For current and future scenarios, it is assumed that utility workers could use the 

water for showering, thereby exposing the total body surface area to groundwater. 

The RME surface area is assumed to be 23,000 cm2 corresponding to the 95th 

percentile of measured total body surface areas for men (USEPA 1992f, 1997c). The 

central tendency surface area is assumed to be 20,000 cm2
, based on the mean total 

body surface areas for men (US EPA 1992f, 1997c ). 

KP values were estimated using Equation 5.8 from USEPA (1992f), and a default 

KP value of 1 o·3cm/hour was assigned to those inorganic contaminants that are not 

listed in USEP A (1992f). An upper limit of one em/hour for KP was established 

based on USEP A (1992f). 

The RME exposure time is 20 minutes per shower and the CT exposure time is 

1 0 minutes per shower (EPA, 1997 c). 

• Inhalation Rate of Groundwater Used Indoors 

For current and future utility worker scenarios, it is assumed that on-site wells 

installed in the lower aquifer could be used. The inhalation rate for this indoor use 

is USEPA's default for workers of 20 cubic meters (m3)/day. 

3.4.9.2 Exposure Frequency. 

• Frequency oflncidental Ingestion of Surface and Subsurface Soil (Areas 1, 2, 

and 3) 

Excavation activities for utility workers in Areas 1, 2, and 3 are assumed to be 

conducted for two work-weeks per year (i.e., I 0 days/year) for the RME scenario 

and one work-week (i.e., 5 days/year) for the CT scenario, based on the time 

estimated to maintain underground utility lines (ENVIRON 1998). 

• Frequency of Dermal Contact with Surface and Subsurface Soil (Areas 1, 2, and 

3) 

ACSRA 

The frequency of dermal contact with soil during utility work is assumed to be the 

same as the frequency of incidental ingestion. Thus, the exposure frequency is 

assumed to be 1 0 days per year for the RME scenario and five days/year for the CT 

scenario. 

• Frequency of Incidental Ingestion of Sediment (Area 4B only) 

Excavation activities for utility workers in Area 4B are assumed to be conducted for 

two work-weeks per year (i.e., 10 days/year) for the RME scenario and one work-
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week (i.e., 5 days/year) for the CT scenario, based on the time estimated to maintain 

underground utility lines (ENVIRON 1998). 

• Frequency of Dermal Contact with Sediment (Area 4B only) 

The frequency of dermal contact with sediment in Area 4B during utility work is 

assumed to be the same as the frequency of incidental ingestion. Thus, the exposure 

frequency is assumed to be 10 days per year for the RME scenario and five days/year 

for the CT scenario. 

• Frequency of Inhalation of Vapor and Particulates iD" Ambient Air 

As noted above, the utility worker is assumed to be engaged in activities to maintain 

underground utility lines for 10 days per year under the RME scenario and five days 

per year under the CT scenario. The inhalation rate for the excavation worker is 20 

m3/day (USEPA 1991a). 

• Frequency of Dermal Contact with Groundwater While Excavating 

The frequency with which a worker may have dermal contact with water while 

excavating is assumed to be equal to the frequency an excavation worker may 

incidentally ingest soil. Thus, the exposure frequency is assumed to be 10 days per 

year for the RME scenario and five days/year for the CT scenario. 

• Frequency of Ingestion of Groundwater Used Indoors 

It is assumed that current and future utility workers would ingest the water each work 

day. Thus, the exposure frequency for ingestion of water is 250 days per year under 

the RME scenario and 219 days per year for the CT scenario. 

• Frequency of Dermal Contact with Groundwater Used Indoors 

It is assumed that current and future utility workers could use the water for showering 

during each work day. Thus, the exposure frequency for dermal contact is 250 days 

per year for the RME scenario and 219 days per year for the CT scenario. 

• Frequency oflnhalation of Vapors from Groundwater During Indoor Use 

It is assumed that current and future utility workers could use the water for showering 

during each work day. Thus, the exposure frequency for inhalation exposures is 250 

days per year for the RME scenario and 219 days per year for the CT scenario. 

3.4.9.3 Exposure Duration. For the RME scenario, the worker is expected to work at 

the facility for 25 years, based on the standard default for worker tenure at one location 

(USEP A 1991 a). For the CT scenario, the worker is expected to work at the facility for five 

years, based on the USEP A guidance (USEP A 1993a) central tendency value for worker 

tenure at one location. 
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3.4.9.4 Body Weight. For both the RME and CT scenarios, the body weight of the utility 

worker is assumed to be 70 kg, based on the mean adult body weight presented in USEP A 

(1993a, 1997c). 

3.4.9.5 Averaging Times. For both the RME and CT scenarios, the averaging time for 

carcinogenic risks is equal to a lifetime of70 years in days (i.e., 25,550 days). For both the 

RME and CT scenarios, the averaging time for noncarcinogenic effects is equal to the 

exposure duration in days. For year-round exposures, such as soil ingestion, the averaging 

time is equal to the number of days in a year multiplied by the number of years of exposure. 

For seasonal exposures, such as dermal contact with surface water, the averaging time is equal 

to the number of days in the season multiplied by the number of years of exposure. For 

example, the RME scenario averaging time for a worker contacting surface water is 

calculated: (3 months/12 months) x (365 days/yr) x (25 years), which equals 1,825 days. 

3.4.10 On-site Construction Worker 

The exposure factors discussed below correspond to a potential future scenario in which 

workers engage in building construction activities in Areas 1, 2, 3, and 4B without wearing 

the proper personal protective equipment currently required by ACS health and safety 

protocols. The construction worker exposure is inherently a short-term, RME scenario and 

therefore only RME exposure factors are used for thispopulation. 

3.4. 10. 1 Contact Rates. 

ACS RA 

• Incidental Ingestion Rate of Surface and Subsurface Soil 

The construction worker is assumed to ingest 480 mg of soil per day, based on 

USEPA (1991a, 1993a). 

• Dermal Contact with Surface and Subsurface Soil: Exposed Skin Surface Area, 

Soil-Skin Adherence Factor, and Absorption Factor 

Dermal contact with soil is estimated from the product of the exposed skin surface 

area, the soil-skin adherence factor, and the chemical-specific absorption factor. 

The product of the exposed skin surface area and the soil-skin adherence factor is 

known as the dermal soil loading. 

Based on USEP A ( 1992f), soil adherence is assumed to be 1.0 mg/cm2 -event for 

RME scenario and 0.2 mg/cm2-event for the CT scenario. USEPA (1992f) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to soil. Accordingly, surface area is assumed to be 5,800 cm2
• 
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The estimates for absorption factors for the construction workers are assumed 

to be the same as those for the routine worker (as described in Section 3.4.8.1 ). 

• Inhalation of Vapor and Particulates in Ambient Air 

It was assumed that a construction worker would have a high inhalation rate due to 

intensive work activities. Therefore, the reasonable maximum exposure inhalation 

rate for an adult, 30m3/day, was used (USEPA 1991a). 

• Dermal Contact with Groundwater While Constructing/Excavating: Exposed 

Skin Surface Area, Dermal Permeability Coefficient, and Exposure Time 

The dermal contact rate for water exposures is obtained from the product of the 

exposed skin surface area and the chemical-specific permeability coefficient. The 

RME estimate for exposed skin surface area for the construction workers is assumed 

to be the same as that for the routine worker (as described in Section 3.4.8.1). That 

is, the exposed skin surface area is 5,800 cm2
• The entire exposed skin area is 

conservatively assumed to come in direct contact with groundwater during 

construction and excavation activities. 

KP values were estimated using Equation 5.8 from USEPA (1992f), and a default 

KP value of 1 o-3 em/hour was assigned to those inorganic contaminants that are not 

listed in USEP A ( 1992f). An upper limit of 1 em/hour for KP was established based 

on USEP A (1992f). 

The construction worker is conservatively assumed to be engaged in 

construction work that would bring him in contact with groundwater for eight hours 

per day, in Areas 1, 4B, and 5B only. 

3.4.10.2 Exposure Frequency. 

• Frequency of Incidental Ingestion of Surface and Subsurface Soil 

Construction activities are assumed to be conducted five days per week for nine 

months or 196 days per year (ENVIRON 1998). 

• Frequency of Dermal Contact with Surface and Subsurface Soil 

The frequency of dermal contact is assumed to be the same as the frequency of 

incidental ingestion. Thus, the exposure frequency is assumed to be 196 days per 

year. 

• Frequency oflnhalation of Vapor and Particulates in Ambient Air 

As noted above, the construction worker is assumed to be at the site for 196 days per 

year. 
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• Frequency of Dermal Contact with Groundwater While Excavating 

The frequency with which a worker may have dermal contact with water while 

excavating is assumed to be equal to the frequency an excavation worker may 

incidentally ingest soil. Thus, the exposure frequency is assumed to be 196 days per 

year. 

3.4.10.3 Exposure Duration. The construction worker is expected to work at the site 

during the period of construction, or nine months. In the exposure calculation, the exposure 

duration is expressed as one year because the fraction of the year is accounted for in the 

exposure frequency. 

3.4.10.4 Body Weight. The body weight of the construction worker is assumed to be 70 

kg, based on the mean adult body weight presented in US EPA (1993a, 1997c ). 

3.4.10.5 Averaging Times. The averaging time for carcinogenic risks is equal to a 

lifetime of 70 years in days (i.e., 25,550 days). The averaging time for noncarcinogenic 

effects is equal to the exposure period in days: nine months (274 days). 

3.4. 11 On-site Trespasser 

Potential exposures to trespassers on the site are estimated using exposure factors for 

adolescents, 9 to 18 years of age. Although other age groups could trespass at the site, 

adolescent exposures are expected to be more significant than those for adults due to the lower 

body weight of a 9 to 18 year old, and more significant than those of younger children, who 

are subject to greater adult supervision. 

For the current scenario, it was assumed that trespassers were exposed to soil in Areas 

2 and 3; sediment in Areas 2, 4A, and 4B; and surface water in Areas 4A and 4B. For the 

future scenario, it was assumed that trespassers were exposed to soil in Areas 1, 2, and 3; 

sediment in Areas 1, 2, 4A, and 4B; and surface water in Areas 1, 2, 4A, and 4B. Although 

Areas 2 and 3 are currently surrounded by a maintained fence, current exposure to trespassers 

in these areas is assessed in order to establish the need for control measures. 

3.4. 11.1 Contact Rates. 

ACSRA 

• Incidental Ingestion Rate of Surface Soil/Sediment 

The potential trespasser is assumed to ingest 100 mg of soil/sediment (50 mg of soil 

and 50 mg of sediment) per day under the RME scenario, and 50 mg of soil/sediment 
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(25 mg of soil and25 mg of sediment) per day under the CT scenario. Consistent 

with USEP A guidance ( 1991 a, 1997c ), these ingestion rates are based on the adult 

soil ingestion rates presented in Calabrese et al. (1990). These ingestion rates are 

conservative in that they assume that all of the soil ingested each day is from the site. 

• Dermal Contact with Surface Soil/Sediment: Exposed Skin Surface Area, Soil­

Skin Adherence Factor, Absorption Factors 

The trespasser is assumed to contact soil/sediment while walking through on-site 

Areas 1, 2, and 3 or while loitering in on-site Areas 4A and 4B. 

Based on US EPA (1992f), soil adherence is assumed to be 1.0 mg/cm2-event for 

the RME scenario and 0.2 mg/cm2-event for the CT scenario. USEPA (1992f) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to soil. Accordingly, surface area is assumed to be 4,400 cm2 for 

the RME scenario which is 25% of the 95th percentile of total body surface areas for 

9 to 18 year olds. Similarly, surface area is assumed to be 3,600 cm2 for the CT 

scenario, using 25% of the 50th percentile total body surface areas for this age group. 

As described above for other receptors, USEP A's ( 1998b) chemical-specific 

absorption factors are conservatively used in this assessment. The generic 

absorption factors recommended in USEP A (1998b) guidance of 10% for organics 

and 1% for inorganics are used for all other chemicals. 

• Inhalation of Vapor and Particulates in Ambient Air 

The potential trespasser is assumed to inhale vapors and particulates from soil at a 

rate of 20 m3 /day under both the RME and CT scenarios (USEP A 1991 ). 

• Incidental Ingestion Rate of Surface Water 

Under the RME and CT scenarios, the trespasser is assumed to incidentally ingest 

0.05 liters of water per day while engaging in recreational activities on-site such as 

splashing water in the marsh in Area 4A or the occasional puddle in Areas 1, 2, 3, 

an~ 4B. The ingestion rate is conservatively based on the amount of water expected 

to be ingested while swimming, 0.05 Llhour, presented in USEPA (1989), and the 

assumption that the trespasser will contact surface water for two hours per day. 

• Dermal Contact with Surface Water: Exposed Skin Surface Area, Dermal 

Permeability Coefficient, and Exposure Time 

ACSRA 

Dermal contact with contaminants in water is estimated from the product of the 

exposed skin surface area and the chemical-specific permeability coefficient. The 

body surface areas provided in USEP A ( 1992f) were used to estimate the exposed 

surface areas for a trespasser between the ages of 9 and 18. For the RME scenario, 

the trespasser is assumed to have an exposed skin surface area of 4,400 cm2
, based 
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on the assumption that 25% of the trespasser's total body surface area has the 

potential to contact water and using the 95th percentile of total body surface areas 

for this age group. For the CT scenario, the trespasser is assumed to have an 

exposed skin surface area of3,600 cm2
, using 25% of the 50th percentile total body 

surface areas for this age group. 

Chemical-specific KP values were estimated using Equation 5.8 from USEPA 

(1992£), and a default KP value of IQ-3 em/hour was assigned to those inorganic 

contaminants that are not listed in USEP A (1992£). An upper limit of one em/hour 

for KP was established based on USEP A (1992£). 

The trespasser is expected to be on facility property for up to four hours per day 

under the RME scenario and two hours per day under the CT scenario, consistent 

with USEPA Region 5 guidance. It is assumed that halfthe time spent at the site 

would involve direct contact with marsh or puddle water (i.e., two hours/day and 

one hour/day for the RME and CT scenarios, respectively). 

• Inhalation Rate of Vapors from Surface Water 

The potential trespasser is assumed to inhale vapors emitted from surface water at 

a rate of20 m3 /day or 0.83 m3 /hr under both RME and CT scenarios (USEP A 1991 ). 

3.4. 11.2 Exposure Frequency. 

ACSRA 

• Frequency of Incidental Ingestion of Soil/Sediment 

The standard default Region 5 exposure frequency for the trespasser scenario is 

assumed for both the current and future scenarios. Therefore, the frequency of 

trespassing is 54 days per year under the RME scenario and 12 days per year under 

the CT scenario. The RME scenario assumes trespassing one day per week in April, 

May, September, and October and three days per week during the summer months of 

June, July, and August. The CT scenario assumes one day per week during the 

summer months of June, July, and August (ENVIRON 1998). 

• Frequency of Dermal Contact with Soil/Sediment 

Dermal contact with soil/sediment is assumed to occur with the same frequency as 

soil/sediment ingestion. Thus, the exposure frequency is 54 days per year for the 

RME scenario and 12 days per year for the CT scenario. 

• Frequency oflnhalation of Vapor and Particulates in Ambient Air, including 

Exposure Time (ET) Term 

The frequency that a trespasser inhales vapor or airborne particulate matter from the 

site is assumed to be equal to the exposure frequency described above for contact 

with soil. For the inhalation pathway, the exposure frequency is adjusted with an 
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exposure time (ET) term to account for the hours per day a receptor is in direct 

contact with soil in a given area. For example, although it is assumed that a 

trespasser is on site for 4 hours per day, for areas with both soil and sediment 

available (e.g., Area 1 and Area 2), it was assumed that one-half that time would be 

spent contacting soil and the other half would be spent contacting sediment. 

Therefore, for Areas 1 and 2, the trespasser is assumed to potentially inhale site 

contaminants for 2 out of 24 hours per day for both the current and future RME 

scenarios. Sediment was not evaluated in Area 3; therefore, trespassers were 

assumed to spend all of their time in direct contact with soil and potentially inhale 

site contaminants for 4 out of24 hours per day for both the current and future RME 

scenarios. Central tendency exposures in each area were assumed to be one-half of 

the RME exposure time. 

• Frequency of Incidental Ingestion of Surface Water 

Under the RME scenario, the trespasser is assumed to incidentally ingest surface 

water approximately once a week during the summer months, or 12 days per year. 

Under the CT scenario, the trespasser is assumed to incidentally ingest surface water 

once a month during the summer months, or three days per year (ENVIRON 1998). 

• Frequency of Dermal Contact with Surface Water 

The frequency that a trespasser may have dermal contact with surface water is 

assumed to be equal to the frequency that a trespasser may incidentally ingest surface 

water as described above. 

• Frequency of Inhalation of Vapors from Surface Water (Area 4A only) 

The frequency that a trespasser may inhale vapors from surface water in Area 4A is 

assumed to be equal to the frequency that a trespasser incidentally ingests surface 

water. The exposure time is equal to the number of hours per day a trespasser is in 

direct contact with surface water in the area. Therefore, it was assumed that a 

trespasser would inhale vapors for 4 hours per day under the RME scenario and 2 

hours per day under the CT scenario while trespassing in Area 4A. 

3.4. 11.3 Exposure Duration. An exposure duration of 10 years is assumed for the 

potential trespasser under the RME scenario, based on the total years in the 9 to 18-year-old 

age group. CT exposure durations are likely to be much shorter than this given that the site is 

an active manufacturing facility. In addition, the availability of recreational areas nearby (i.e., 

Oak Ridge Prairie Park) makes extended trespassing at the site less likely. Therefore, an 

exposure duration of two years is assumed for the trespasser under the CT scenario 

(ENVIRON 1998). 
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3.4. 11.4 Body Weight. A body weight of 50 kg is used for the trespasser under both the 

RME and CT scenario, based on the average body weight for individuals ages 9 to 18 years 

(USEPA 1997c). 

3.4.11.5 Averaging Times. For both the RME and CT scenarios, the averaging time for 

evaluating carcinogenic risks is equal to a lifetime of70 years in days (i.e., 25,550 days). For 

both the RME and CT scenarios, the averaging time for evaluating noncarcinogenic effects is 

equal to the exposure duration in days. Since trespassing is expected to be a seasonal 

exposure (i.e., occurring during only three to seven months of the year), the averaging time is 

equal to the number of days in the season multiplied by the number of years of exposure. For 

example, the RME scenario averaging time for a trespasser contacting sediment in Area 4A 

is calculated: (7 months/12 months) x (365 days/year) x (10 years), which equals 2,129 days. 

3.4. 12 Off-site Resident 

Potential exposures to residential receptors are estimated using exposure factors for 

adults and for children (ages zero to six). 

3.4. 12. 1 Contact Rates. 

• Incidental Ingestion Rate of Soil and Sediment 

Under the RME scenario, the adult and child resident are assumed to ingest 100 mg 

of soil/sediment per day and 200 mg of soil/sediment per day, respectively, based 

on USEP A ( 1993a, 1997c ). Under the CT scenario, the adult and child resident are 

assumed to ingest 50 mg/day and 100 mg/day, respectively, based on USEPA 

(1997c). 

• Dermal Contact with Soil and Sediment: Exposed Skin Surface Area, Soil-Skin 

Adherence Factor, and Absorption Factor 

ACSRA 

Adult and child residents in Area SA are assumed to contact soil in their yards. The 

adult and child residents in Area 6 are assumed to contact sediment from a stream in 

their yard. 

Based on USEP A (1992£), soil adherence is assumed to be 1.0 mg/cm2-event for 

the RME scenario and 0.2 mg/cm2-event for the CT scenario. USEPA (1992£) 

recommends assuming that a skin area corresponding to 25% of the total body skin 

area is exposed to soil. Accordingly, adult surface area is assumed to be 5,800 cm2 

for the RME scenario and 5,000 cm2 for the CT scenario. Surface area for child 

3-41 46517 



ACS RA 

residents is assumed to be 2,1 00 cm2 for the RME scenario and 1 ,800 cm2 for the CT 

scenariO. 

As described above for other receptors, USEP A's ( 1998b) chemical-specific 

absorption factors are conservatively used in this assessment. The generic 

absorption factors recommended in USEP A (1998c) guidance of 10% for organics 

and 1% for inorganics are used for all other chemicals. 

• Incidental Ingestion Rate of Groundwater During Outdoor Activities 

Residents may contact groundwater while engaging in outdoor activities that could 

potentially involve the use of groundwater from a private well, such as watering a 

lawn or washing a car. To evaluate this pathway, the adult resident is assumed to 

use groundwater while gardening. The child resident is assumed to be exposed to 

groundwater used in a swimming/wading pool. 

Under both the RME and CT scenarios, the adult resident is assumed to ingest 

0.05 liters of water per day. This ingestion rate is conservatively based on the 

amount of water expected to be ingested while swimming, 0.05 L/hour, presented in 

USEPA (1989) and the expectation that the resident would water the lawn for one 

hour per day, based on the estimated time spent gardening (USEPA 1997c). 

The child resident is assumed to ingest 0.15 liters per day under the RME 

scenario and 0.05 liters per day under the CT scenario. These ingestion rates are 

based on USEP A guidance for ingestion while swimming (USEP A 1989) and the 

assumption that a child spends three hours per day swimming/wading under the RME 

scenario and one hour per day swimming/wading under the CT scenario (USEP A 

1997c). 

• Ingestion Rate of Drinking Water 

Based on the 90th percentile drinking water ingestion rates provided by USEP A 

(1989, 1991a), RME drinking water rates of2 Llday for adults and 1 Llday for 

children were used or ingestion of drinking water obtained from groundwater. For 

CT exposures, adults are expected to drink 1.4 Llday and children are expected to 

drink 0.5 Llday, based on average drinking water ingestion rates (USEPA 1989, 

1997c). 

• Dermal Contact with Groundwater During Outdoor Activities: Exposed Skin 

Surface Area, Dermal Permeability Coefficient, and Exposure Time 

Dermal contact with contaminants in water is estimated from the product of the 

exposed skin surface area and the permeability constant for a chemical. The adult 

resident is assumed to use groundwater for watering the lawn. The assumed exposed 

skin surface areas while watering the lawn are 5,800 cm2 for the RME scenario and 
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5,000 cm2 for the CT scenario (US EPA 1992f). For both the RME and CT scenarios, 

the adult resident is expected to water the lawn for one hour per day (USEP A 

1997c). 

The child resident is assumed to be exposed to groundwater in a 

swimming/wading pool. The assumed skin surface areas are 8,400 cm2 for the RME 

scenario and 7,200 cm2 for the CT scenario. These are based on the total body 

surface area of boys and girls, ages one to six (USEP A 1997 c). A child resident is 

assumed to swim/wade for three hours per day and one hour per day for the RME 

and CT scenarios, respectively (USEP A 1997c ). 

Chemical-specific KP values are estimated using Equation 5.8 from USEPA 

( 1992f), and a default KP value of 1 o-3 em/hour was assigned to those inorganic 

contaminants that are not listed in USEP A (1992f). An upper limit of one em/hour 

for KP was established based on USEP A (1992f). 

• Dermal Contact with Groundwater While Adult Showering or Child Bathing: 

Exposed Skin Surface Area, Dermal Permeability Coefficient, and Exposure 

Time 

While body exposure is used for both the RME and CT showering/bathing scenarios 

(i.e., 23,000 and 20,000 cm2 for adults and 8,400 and 7,200 cm2 for children). 

Based on USEPA (1997c), the RME exposure time for an adult shower is 35 

minutes per day and the CT exposure time for an adult shower is 1 0 minutes per day. 

Based on USEP A ( 1997c ), the RME exposure time for child bathing is 45 minutes 

per bath and the CT exposure time is 20 minutes. 

Chemical-specific KP values were estimated using Equation 5.8 from USEPA 

(1992f), and a default KP value of 10·3 em/hour was assigned to those inorganic 

contaminants that are not listed in USEP A (1992f). An upper limit of one em/hour 

for KP was established based on USEP A ( 1992f). 

3.4. 12.2 Exposure Frequency. 

ACSRA 

• Frequency of Incidental Ingestion of and Dermal Contact with Soil 

Under both the CT and RME scenario, adult and child residents in Area SA are 

assumed to have an exposure frequency of350 days per year (USEPA 199la). 

• Frequency of Incidental Ingestion of Sediment 

The adult resident in Area 6 is assumed to ingest sediment from a stream in his yard 

during periodic removal of dead branches and leaves from the stream. For the RME 

scenario, the resident is assumed to clean out the stream one day per month in the 

Spring (3 months) and Fall (3 months) for a total of 6 days per year. For the CT 
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scenario, the resident is assumed to clean out the stream for one day in the Spring and 

one day in the Fall for a total of two days per year (ENVIRON 1998). 

The child resident is expected to ingest sediment when playing in and around a 

stream in his yard. A child is only expected to play near the stream when weather 

conditions make this form of play appealing, i.e., the water and mud are not too cold. 

According to data compiled by NOAA (1993), mean temperatures in South Bend, 

Indiana, are about 70 degrees or warmer for only three months per year (i.e., June, 

July and August), based on 3 0 years of data. Thus, playing near the stream would be 

most attractive to children during the summer months. The sediment would not be 

available for contact when it is frozen or snow covered. According to data compiled 

by NOAA (1993), the mean temperatures in South Bend, Indiana, are below freezing 

for three months per year (i.e., December, January and February). Thus, the sediment 

is not available for contact during the winter. On this basis, it is assumed that the 

child resident will play near the stream for four days a week during the summer (13 

weeks) and one day per week during the Spring ( 13 weeks) and Fall ( 13 weeks) for 

a total of 78 days per year, under the high end scenario. For the CT scenario, the 

child resident is assumed to play near the stream for four days a week during the 

summer only for a total of 52 days per year. 

• Frequency of Dermal Contact with Sediment 

The frequency with which a resident has dermal contact with sediment is assumed 

to be the same as the frequency a resident may incidentally ingest sediment. Thus, 

the exposure frequency is six days per year and two days per year for the RME and 

CT scenarios, respectively, for the adult resident, and 78 days per year and 52 days 

per year for the RME and CT scenarios, respectively, for the child resident. 

• Frequency oflnhalation of Vapor and Particulates in Ambient Air, including 

Exposure Time (ET) Term 

ACSRA 

The resident is assumed to experience inhalation exposures for 3 50 days/year for the 

RME and CT exposure scenarios, based on USEPA (1991a, p. 5) guidance which 

states 11 
••• the common assumption that workers take two weeks of vacation per year 

can be used to support a value of 15 days per year spent away from home (i.e., 350 

days/year spent at home). II The resident is expected to be home for 24 hours per day 

for the high end scenario. For the CT scenario, the resident is assumed to be home 

for 18.4 hours out of a 24 hour day (7 6% of the time), based on recent USEP A 

( 1997c) guidance which states that residents spend 16.4 hours indoors and 2 hours 

outdoors at one's residence. This is consistent with USEP A (1997c) guidance which 

states that the average adult spends 64% of his time at home. 
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In addition, hypothetical residential inhalation exposures are assumed to occur 

during on-site excavation activities for 10 days/year under the RME scenario and 

five days/year under the CT scenario, based on the number of days per year workers 

are expected to excavate on-site to maintain underground utility lines. Residential 

inhalation exposure during excavation activities is only assumed to occur for eight 

out of 24 hours per day, based on the length of a standard work day. 

• Frequency of Incidental Ingestion of Groundwater During Outdoor Activities 

For the RME and CT scenarios, the adult resident is assumed to ingest groundwater 

while watering the lawn for 40 days per year, based on the suggested gardening 

frequency in USEPA (1992f, 1997c). 

For the RME scenario, the child re'sident is assumed to ingest groundwater while 

swimming/wading for 36 days per year, which corresponds to the 90th percentile 

swimming frequency of young children of 12 days per month from mid-June through 

mid-September (USEPA 1997c). 

For the CT scenario, the child resident is assumed to swim in a home 

swimming/wading pool 9 days per year. This corresponds to the 50th percentile 

swimming frequency of young children of three times per month (USEP A 1997 c) 

from mid-June to mid-September. 

• Frequency of Ingestion of Drinking Water 

For both the RME and CT scenarios, the resident is assumed to ingest drinking water 

for 350 days/year, based on the days per year residents are assumed to spend at home 

(USEPA 199la). 

• Frequency of Dermal Contact with Groundwater During Outdoor Activities 

The frequency with which a resident may contact groundwater while outdoors is 

assumed to be equal to the frequency a resident may ingest water outdoors as 

described above. Thus, the adult resident is assumed to contact groundwater 

outdoors 40 days per year for the RME and CT scenarios. The child resident is 

assumed to contact groundwater outdoors 36 days per year under the RME scenario 

and 9 days per year under the CT scenario. 

• Frequency of Dermal Contact with Groundwater While Showering/Bathing 

For both the RME and CT scenarios, the adult resident is assumed to shower in 

groundwater for 350 days/year, based on the days per year residents are assumed to 

spend at home (US EPA 1991 a) and an assumed showering frequency of once per day 

(USEPA 1997c). The child resident (ages 1-6 years) is assumed to take a bath 10 

times per week (500 days/year) for the RME scenario and 5 times per week (250 

days/year) for the CT scenario. 
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• Frequency oflnhalation ofVapors from Groundwater During Household Use 

Including Exposure Time (ET) Term 

For both the RME and CT scenarios, the adult and child residents are assumed to 

inhale contaminants from groundwater in their homes for 350 days/year, based on the 

days per year residents are assumed to spend at home (USEPA 1991a). For the 

inhalation pathway, the exposure frequency is adjusted by an exposure time (ET) 

term to account for the hours per day a receptor is expected to inhale contaminants 

indoors. For the RME scenario, the residents are assumed to be in their home 23.3 

hours per day based on the 90th percentile value for the estimated time spent indoors 

at home presented in USEP A ( 1997 c) guidance. For the CT scenario, the residents 

are assumed to be in their home 16.4 hours per day based on the 50th percentile 

value for the estimated time. spent indoors at home presented in US EPA (1997c) 

guidance. 

3.4.12.3 Exposure Duration. For the RME scenario, the adult resident is assumed to 

live adjacent to the site for 24 years, based on the 90th percentile for individuals living at one 

residence (USEPA 1989, 199la). For the CT scenario, the adult resident is assumed to live 

adjacent to the facility for 9 years, based on the median number of years that individuals live 

at one residence (USEPA 1989, 1991a). Under both the RME and CT scenarios, the child 

resident is assumed to live adjacent to the site for six years, based on the number of years in 

the child's one to six year old age group. 

3.4. 12.4 Body Weight. For both the RME and CT scenarios, the body weight of the adult 

resident is assumed to be 70 kg based <?n the mean adult body weight (US EPA 1997c, 1993a). 

For both the RME and CT scenarios, the body weight of the child resident is assumed to be 

15 kg based on the mean body weight for a child (USEP A 1991 a, 1997 c). 

3.4.12.5 Averaging Times. For both the RME andCTscenarios, the averaging time for 

evaluating carcinogenic risks is equal to a lifetime of70 years (i.e., 25,550 days). For both 

the RME and CT scenarios, the averaging time for evaluating noncarcinogenic effects is equal 

to the exposure duration in days. For year-round exposures, such as showering or bathing, the 

averaging time is equal to the number of days in a year multiplied by the number of years of 

exposure. For seasonal exposures, such as swimming in an outdoor pool, the averaging time 

is equal to the number of days in the season multiplied by the number of years of exposure. 
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For example, the averaging time for child swimming/wading scenario is calculated: (3 

months/12 months) x (365 days/year) x (6 years), which equals 548 days (ENVIRON 1998). 

3.4.13 Off-site Construction Worker (Area 58) 

The exposure factors used in the baseline risk assessment for future construction workers 

engaged in excavation activities in Area 5B are discussed below. 

3.4. 13. 1 Contact Rates. 

• Dermal Contact with Groundwater While Excavating: Exposed Skin Surface 

Area, Dermal Permeability Coefficient, and Exposure Time 

The dermal contact rate for water exposures is obtained from the product of the 

exposed skin surface area and the chemical-specific permeability coefficient. The 

estimates for exposed skin surface area for the excavation workers are assumed to 

be the same as those for the routine worker (as described in Section 3.4.8.1). That 

is, the exposed skin surface area is 5,800 cm2 for RME exposures, and 5,000 cm2 for 

CT exposures. The entire exposed skin area is conservatively assumed to come in 

direct contact with groundwater during excavation. 

KP values were estimated using Equation 5.8 from US EPA (1992£), and a default 

KP value of I o-3 em/hour was assigned to those inorganic contaminants that are not 

listed in USEP A (1992£). An upper limit of one em/hour for KP was established 

based on USEPA (1992£). 

For the RME and CT scenarios, the excavation worker is conservatively 

assumed to be engaged in excavation work that would bring him in contact with 

upper aquifer groundwater for eight hours per day, in Area 5B. 

• Inhalation of Vapor in Ambient Air 

The inhalation rate for the construction worker is 20 m3 /day (USEPA 1991 a). 

3.4. 13.2 Exposure Frequency. 

ACSRA 

• Frequency of Dermal Contact with Surface and Subsurface Soil 

Construction activities are assumed to be conducted five days per week for nine 

months or 196 days per year. 

• Frequency of Inhalation of Vapor in Ambient Air 

As noted above, the construction worker is assumed to be at the site for 196 days per 

year. 
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3.4. 13.3 Exposure Duration. The construction worker is expected to work at the site 

during the period of construction, or nine months. In the exposure calculation, the exposure 

duration is expressed as one year because the fraction of the year is accounted for in the 

exposure frequency. 

3.4.13.4 Body Weight. The body weight of the construction worker is assumed to be 70 

kg, based on the mean adult body weight presented in USEPA (1993a, 1997c). 

3.4.13.5 Averaging Times. The averaging time for carcinogenic risks is equal to a 

lifetime of 70 years in days (i.e., 25,550 days). The averaging time for noncarcinogenic 

effects is equal to the exposure period in days: nine months (274 days). 

3.4.14 Off-site Commercial Worker (Area SB) 

The exposure factors used in the baseline risk assessment for future off-site exposure to 

lower aquifer groundwater for commercial workers (e.g., car wash facility) in Area SB are 

discussed below. 

3.4. 14. 1 Contact Rates. 

• Dermal Contact with Groundwater Used Indoors: Exposed Skin Surface Area, 

Dermal Permeability Coefficient, and Exposure Time 

Workers in Area 5B could use groundwater for commercial/ industrial purposes 

(i.e., auto-detailing car wash). The commercial lower aquifer use evaluated here is 

that of a labor-intensive, auto-detailing car wash facility. Thus workers would be 

exposed to a body-soaking water aerosol during every work day. It is conservatively 

assumed that this type of work would include full-body exposure to groundwater. 

The RME surface area is assumed to be 23,000 cm2 corresponding to the 95th 

percentile of measured total body surface areas for men (USEP A 1992f, 1997 c). The 

central tendency surface area is assumed to be 20,000 cm2
, based on the mean total 

body surface areas for men (USEPA 1992f, 1997c). 

• Inhalation Rate of Groundwater Used Indoors 

It is assumed that wells could be installed in the lower aquifer of Area 5B to be used 

for commercial/industrial purposes. The inhalation rate for this indoor use is 

USEP A's default for workers of 20 cubic meters (m3)/day. 
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3.4.14.2 Exposure Frequency. 

• Frequency of Dermal Contact with Groundwater Used Indoors 

If a well is installed in the future, it is assumed that workers would be exposed to 

groundwater during each work day. Thus, the exposure frequency for dermal contact 

is 250 days per day for the RME scenario and 219 days per year for the CT scenario. 

• Frequency oflnhalation of Vapors from Groundwater During Indoor Use 

Auto-detailing car wash workers would be exposed to a body-soaking water aerosol 

during every work day. Thus, the exposure frequency for inhalation exposures is 250 

days per year for the RME scenario and 219 days per year for the CT scenario. 

3.4. 14.3 Exposure Duration. For the RME scenario, the commercial worker is expected 

to work at this location for 25 years, based on the standard default for worker tenure at one 

location (USEP A 1991 a). For the CT scenario, the worker is expected to work at the facility 

for 5 years, based on the recommended central tendency value for worker tenure at one 

location (USEP A 1993a). 

3.4.14.4 Body Weight. For both the RME and CT scenarios, the body weight of the 

commercial worker is assumed to be 70 kg, based on the mean adult body weight presented 

in USEPA (1993a, 1997c). 

3.4.14.5 Averaging Times. For both the RME and CT scenario, the averaging time for 

carcinogenic risks is equal to a lifetime of70 years in days (i.e., 25,550 days). For both the 

RME and CT scenarios, the averaging time for noncarcinogenic effects is equal to the 

exposure duration in days. Thus for this year-round groundwater exposure, the averaging time 

is equal to the number of days in a year multiplied by the number of years of exposure (i.e., 

RME = 25 years x 365 days/year or 9,125 days and CT = 5 years x 365 days/years or 1,825 

days). 
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4.0 Toxicity Assessment 

The primary objectives of a toxicity assessment are to: (1) identify the types of toxic 

effects associated with chemicals of potential concern; (2) characterize the conditions (i.e., 

route and duration) of exposure under which these effects might occur; and (3) determine the 

relationship between the magnitude of human exposure and the potential for adverse health 

effects. The following sections discuss the compilation ofUSEPA-derived toxicity values, 

and approaches to evaluating potential cancer risk and noncancer hazards when USEP A­

derived toxicity values are unavailable (ENVIRON 1998). 

4.1 USEPA Toxicity Values 
The USEP A Integrated Risk Information System (IRIS) is used as the primary source of 

USEPA-derived toxicity values for chemicals of potential concern at the ACS NPL Site. 

When a toxicity value is not available in IRIS for a constituent, the most current version of the 

USEP A Health Effects Assessment Summary Tables (HEAST) is used to obtain toxicity 

values. The toxicity values compiled from IRIS are current as of October 1998 (USEP A 

1998b ). The toxicity values compiled from HEAST are current as of the July 31, 1997 edition 

(USEPA 1997a). 

For evaluating carcinogenic risks, USEPA-derived cancer slope factors (CSFs) and unit 

risk factors (URFs) are compiled for constituents having a USEPA weight-of-evidence 

classification of group A, B, or C. The CSFs are 95% upper confidence bounds on the risk 

per unit dose. The risk of developing cancer from exposure to a chemical substance is 

expected to be less than the risk calculated using the CSF or URF value. 

For evaluating noncarcinogenic hazards associated with the potential exposures, USEP A­

derived reference doses (RIDs) and reference concentrations (RfCs) are used. The chronic 

RID and chronic RfC values represent conservative estimates of the daily exposure which can 

be received by individuals in the general population, including sensitive subpopulations, that 

are likely to be without an appreciable risk of deleterious effects during a lifetime (USEP A 

1989). The subchronic RID and subchronic RfC values represent conservative estimates of 

the daily exposure which can be received by individuals in the general population, including 

sensitive subpopulations, that are likely to be without an appreciable risk of deleterious effects 

during a portion of a lifetime (i.e., exposure periods between two weeks and seven years) 

(USEP A 1989}. USEP A's derivations of RIDs and RfCs typically incorporate several 

uncertainty (or modifying) factors which, in combination, can be as large as 1 0,000-fold. 
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Oral CSFs and oral RIDs are used for evaluating oral exposures. For evaluating 

inhalation exposures, URFs and RfCs are used where available. Dermal exposures are 

evaluated using oral CSFs and oral RIDs, as discussed in Section 4.2.3. Subchronic toxicity 

values are used for exposures with averaging periods of less than one year (e.g., swimming 

exposures that occur only during summer months). The toxicity values compiled from IRIS and 

HEAST are presented in Tables 4-1 through 4-6, along with their associated reference 

citations. 

As shown in Tables 4-2 and 4-4, IRIS provides several CSFs and URFs for 

polychlorinated biphenyls (PCBs, including Aroclors 1242, 1248, 1254, and 1260). The 

cancer potency of PCB mixtures is determined using a tiered approach that depends, in part, 

on the route of exposure. The "high risk and persistence" CSFs and URFs apply to exposures 

to PCBs via sediment or soil ingestion, dust inhalation, dermal exposure (if an absorption 

factor has been applied), and early-life exposures. The "low risk and persistence" CSFs and 

URFs apply to exposures via ingestion of water-soluble congeners, inhalation of evaporated 

congeners, and dermal exposure (if no absorption factor has been applied). Tables 4-2 and 

4-4 provide the upper-bound slope factors for both tiers. 

4.2 Constituents Without Published USEPA Toxicity Values 
4.2.1 Constituents Without Toxicity Values in IRIS or HEAST 

Several of the constituents detected at or near the Site do not have toxicity values in IRIS 

or HE A ST. USEP A's National Center for Environmental Assessment (NCEA) has provided 

toxicity values for the following constituents without any values in IRIS or HEAST: 1,1, }­

trichloroethane, 1 ,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, 2-hexanone, trichloroethene, 

naphthalene, and cobalt. NCEA has also provided toxicity values for the following 

constituents which have IRIS and/or HEAST values for some toxicity types, but not for others: 

benzene, carbon tetrachloride, chlorobenzene, chloroethane, chloroform, chloromethane, 

ethylbenzene, hexachlorobutadiene, tetrachloroethene, toluene, xylenes (total), and bis(2-

ethylhexyl) phthalate. 

The toxicity values for the following constituents presented in Tables 4-1 through 4-6 are 

derived from similar chemicals with toxicity values from IRIS, HEAST or NCEA: 

• m,p-Xylene 

The toxicity values (RIDs) for xylenes (total) are used for the m,p-xylene isomers. 

• o-Xylene 

The toxicity value (RIDs) for xylenes (total) is used for the o-xylene isomer 
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• Benzo(a)anthracene, Benzo(b )fluoranthene, Benzo(k)fluoranthene, Chrysene, 

Dibenzo(a,h)anthracene, and lndeno(1,2,3-cd)pyrene 

These carcinogenic polycyclic aromatic hydrocarbons (P AHs) are assigned oral CSF 

values following USEP A guidance ( 1993b ), which provides cancer potency values 

for carcinogenic PAHs relative to benzo(a)pyrene. 

• alpha- and gamma-Chlordane 

The toxicity values ( CSF, URF, RID, RfC) for Chlordane from IRIS are used for the 

isomers alpha- and gamma-Chlordane. 

• Chromium (total) 

In the Rl and subsequent characterization studies, chromium was measured as 

chromium (total), rather than speciated chromium (Ill) and chromium (VI). 

Hexavalent chromium, unlike trivalent chromium, is evaluated by US EPA as a human 

carcinogen. The chromium detected in soil/sediment is assumed to be present as 

trivalent chromium and therefore the toxicity data for chromium (III) is used. 

Hexavalent chromium is highly soluble and trivalent chromium is relatively insoluble 

(EPA 1989b ). In addition, studies indicate that under most common aquifer 

conditions the hexavalent form predominates in solution (Henderson 1994). 

Therefore, the toxicity data for chromium (VI) was used to evaluate chromium 

exposure in groundwater and surface water. 

• Endosulfan I 

The toxicity values (RIDs) for Endosulfan are used for Endosulfan I. 

4.2.2 Lead 

4.2.2.1 Child Lead Exposures. USEPA typically evaluates the health effects oflead in 

children by using blood lead levels as an index of exposure, rather than through a comparison 

of lead uptake to an RID. For evaluating exposure of children to lead in soil, other 

environmental media, and the diet, USEP A has developed an Integrated Exposure Uptake 

Biokinetic (IEUBK) model to estimate blood lead levels (USEP A 1994b ). Current USEP A 

Office of Solid Waste and Emergency Response (OSWER) guidance calls for the 

establishment of cleanup goals so that a typical child or group of children with similar 

exposure would have an estimated risk of no more than 5 percent exceeding a blood lead level 

of 10 Jlg/dL (USEP A 1996b, 1994c ). USEP A ( 1994c, p. 8) states that "this 10 Jlg/dL blood 

lead level is based upon analyses conducted by the Centers for Disease Control and EPA that 

associate blood lead levels of 10 Jlg/dL and higher with health effects in children; however, 

this blood lead level is below a level that would trigger medical intervention." The IEUBK 
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model is used in this assessment to evaluate the potential for elevated (> 10 11g/dL) blood 

lead levels in child residents under current and future land use exposure scenarios. 

4.2.2.2 Adult/Fetal Lead Exposures. Blood lead levels are also used to evaluate blood 

lead levels in the fetuses offemales of child-bearing age exposed to lead in soil. The USEPA 

action level of 10 11g/dL is used to evaluate the fetal blood lead levels of worker and 

trespasser populations in this assessment. Because the IEUBK model is not applicable to 

adults, USEP A ( 1996b) has developed an interim method for assessing risks associated with 

adult exposures to lead in soil. USEP A's blood lead model for adults estimates blood lead 

levels resulting from exposure to lead at a Site as the sum of a baseline component and a 

Site-related component. The baseline component accounts for a non-Site-related (i.e., 

background) uptake of lead through diet, air, water, and soil/dust. The Site-related 

contribution to blood lead level is predicted by correlating Site-related uptake of lead from 

soil with blood lead level using a biokinetic slope factor (BKSF). The calculation of total 

blood lead level in an adult is calculated as follows (USEP A 1996b ): 

where: 

PbS·BKSP.IR ·AF ·EF s s s PbB = PbB + adult,central adult,O Equation (6) 

PbBadult,central 

PbBadultO 

PbS 

BKSF 

IRs 

AF5 

EF5 

AT 

= 
= 

AT 

central estimate ofblood lead levels in adults exposed to Site soils 

(!lg Pb/dL blood); 

typical or baseline blood lead level in adults in the absence of 

exposures to the Site (Jlg Pb/dL blood); 

average Site soil lead concentration (mg/kg); 

biokinetic slope factor relating theoretical increase in typical adult 

blood lead level to average daily lead uptake (Jlg Pb/dL blood 

increase per 11g Pb/day); 

ingestion rate of soil (g/day); 

gastrointestinal absorption fraction for lead ingested from soil 

(unitless); 

exposure frequency for contact with Site soils (days/year); and 

averaging time; the total period during which Site soil contact may 

occur (days/year). 

The blood lead level calculated using the above empirical model, PbBadult,central' 

represents a geometric mean corresponding to typical exposure patterns and typical lead 

ACSRA 4-4 46517 



concentrations in soil. Variations in blood lead level in the fetuses of an adult population 

(e.g., workers) exposed to lead are estimated by multiplying the calculated geometric mean 

blood lead level by an appropriate geometric standard deviation (GSD), as follows: 

PbB = PbB • GSD z • R fetal,0.95 adult,central adult fetal/maternal Equation (7) 

where: 

PbBadult,095 

PbBadult,central 

GSDadult 

z 

Rfetal/maternal 

95th percentile blood lead level among fetuses born to exposed 

workers, i.e., there is a 95 percent likelihood that a fetus born to 

an exposed worker would have a blood lead level no greater than 

PbBadult,095 (f.lg Pb/dL blood); 

central estimate ofblood lead levels in adults exposed to Site soils 

(f.lg Pb/dL blood); 

geometric standard deviation ofblood lead in an adult population 

(unitless); 

standard normal deviation used to calculate a specific percentile 

from a lognormal distribution ofblood lead levels (unitless); and 

theoretical constant of proportionality between fetal blood lead 

level at birth and maternal blood lead level (unitless). 

Equation (7) can be refined to calculate the individual probability of a fetus population 

associated with a target blood lead level, by first calculating the z value and then looking up 

the percentile corresponding to the z value in a standard normal distribution table: 

z value 
= log(Target PbBfetuspercenti/) - log(PbBfetus,central*Rfeta/lmatemal) 

log( GSD adult) 

Equation (8) 

In the baseline risk assessment, USEP A's adult blood lead model is used to evaluate 

theoretical blood lead levels in potential fetuses of current and future female routine workers 

of child-bearing age, future female construction workers of child-bearing age, and current and 

future female trespassers (age 9 to 18) at the ACS Site, due to exposure to lead in on-Site soil. 

USEP A ( 1996b) recommends that the adult blood lead model not be used for scenarios 

in which the exposure duration -is less than 90 days, or for scenarios in which the exposure 
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frequency is less than one day/week. Since the high-end exposure frequency for the excavation 

worker is assumed to be 10 days/year (see Section 3.4.9.2), the USEPA adult blood lead 

model is not used to assess the theoretical blood levels in the fetuses of this population. 

The exposure parameters to be used in the adult blood lead model for the fetuses of 

workers and trespassers are the same as the default exposure parameters presented in USEP A 

(1996b) guidance, with the exception of the following Site-specific adjustments: 

ACS RA 

• Baseline blood lead level (PbBactuJto): A geometric mean baseline blood lead 

level of 2.6 11g/dL is used for the workers (men and women). The value is 

derived from data for white males and females ages 17 to 65 from Phase 1 of 

the Third National Health and Nutritional Examination Survey (NHANES III). 

The baseline blood lead level for white males and females ages 17 to 65 is 

used since the ethnicity of the majority of the population in Griffith, Indiana, 

and the majority of the workforce at the ACS Site is white, and this age group 

is representative of the working years. A geometric mean baseline blood lead 

level of 1.7 11g/dL is used for the female workers of child-bearing age and 

female trespassers in order to predict theoretical blood lead levels in potential 

fetuses. This value is derived from data for white females ages 17 to 45 from 

Phase I ofNHANES III. The baseline blood lead level of white females ages 

17 to 45 is used since the majority ofthe population in Griffith, Indiana, and 

the majority of the workforce at the ACS Site is white, and this age group is 

representative of the child-bearing years. It should be noted that use of this 

value for female trespassers (age 9 to 18) may underestimate or overestimate 

blood lead levels in their fetuses. On the one hand, the NHANES value may 

overestimate teenage blood lead levels since the geometric mean blood lead 

level for white females between the ages of 12 and 19 is reported to be 1.0 

11g/dL, based on Phase I of the NHANES III data (Brody et al. 1994). 

Conversely, radionuclide data supports an adolescent growth spurt during this 

age period, which may result in a shift oflead from blood to bone. Recently 

deposited bone lead would be readily mobilized during pregnancy, with direct 

transfer to the fetus. 

• Soil Lead: Site soil lead concentrations for current scenarios were determined 

from samples 0 to 2 feet bgs. Because no samples were collected from 0 to 

2 feet in Area 2, samples collected from 2-4 feet bgs were used to evaluate 

current scenarios. Samples collected from 0 to 1 0 feet bgs were used to 

evaluate future scenarios. In Areas 1, 4A, and 4B the lower ofthe 95th UCL 

4-6 46517 



of the lead concentrations or the maximum detected concentrations was used 

as soil lead concentration per the EPA's request. The maximum detected 

concentrations were used in Areas 2 and 3. 

• Exposure Frequency (Ef5): An exposure frequency of219 days per year is used 

for the routine workers (men and women) and for female routine workers of 

child-bearing age, based on the typical Site-specific exposure frequency 

estimated for routine workers as described in Section 3.4.8.2. An exposure 

frequency of 196 days per year is used for the construction workers (men and 

women) and for female construction workers of child-bearing age. An 

exposure frequency of 12 days per year is used for the trespassers, based on 

the typical Site-specific exposure frequency estimated for trespassers as 

described in Section 3.4.11.2. 

• Averaging Time (AT): An averaging time of 91 days is used for the 

trespassers, based on the typical Site-specific averaging time estimated for 

trespassers as described in Section 3.4.11.5. 

• Ingestion Rate (lr5): A soil ingestion rate ofO.l g/day (1 00 mg/day) is used for 

construction workers (men and women) and for female construction workers 

of child-bearing age, based on the typical soil ingestion rate of 100 mg/day for 

construction workers described in Section 3 .4.1 0.1. 

4.2.3 Route-to-Route Extrapolation 

USEP A-derived dermal toxicity values are not available for any chemical. Therefore, 

a quantitative evaluation of cancer risk and non cancer effects for this route of exposure is not 

possible without performing independent evaluations of toxicity data in the open literature to 

derive toxicity values, or using toxicity values available for another route of exposure to 

approximate toxicity values for dermal exposure (USEP A 1989). Given the large number of 

chemicals evaluated at the ACS Site, this baseline risk assessment is based on a route-to-route 

extrapolation using available USEP A-derived toxicity values to allow a quantitative analysis 

of the dermal exposure pathways. 

Oral toxicity values may be based on either administered or absorbed doses. USEP A 

( 1989) recommends that oral toxicity values which are expressed as administered doses be 

adjusted to absorbed doses for evaluation of the dermal pathway. Such adjustment should be 

performed when "a scientifically defensible data base exists and demonstrates that the 

gastrointestinal absorption of the chemical in question, from a medium similar to the one 

employed in the critical study, is significantly less than I 00%" (US EPA 1997b ). US EPA 

(1997b) provides recommended gastrointestinal (GI) absorption values for several chemicals. 
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These values are used to calculate dermal toxicity factors where available. When chemical­

specific absorption values are unavailable, oral toxicity criteria are used without adjustment 

to evaluate dermal exposures. 
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5.0 Risk Characterization 

This section provides a characterization of the potential human health risks associated with 

the exposure scenarios evaluated in Section 3 using the toxicity values discussed in Section 4. For 

all contaminants except lead, the potential cancer risks and non cancer hazards are evaluated in Section 

5.1. Potential exposures to lead are evaluated in Section 5.2. Uncertainties associated with the risk 

characterization are presented in Section 6.0. 

5.1 Cancer Risks and Noncancer Hazards 
Substances classified as potential carcinogens are assumed by USEPA to pose a cancer risk 

at all finite exposure levels. In characterizing cancer risks, therefore, a "no-threshold" assumption is 

generally applied by US EPA for all potentially carcinogenic substances. Although the "no-threshold" 

assumption may not apply for some classes of carcinogens that act through a mechanism that requires 

a threshold dose to be exceeded prior to initiation of the carcinogenic process, USEP A's "no­

threshold" assumption is conservatively applied for all potential carcinogens in this baseline risk 

assessment. Actual risks may be less than those estimated using the "no-threshold" approach and 

USEP A toxicity values. 

Given the "no threshold" assumption when evaluating substances classified as carcinogenic, 

USEP A characterizes cancer risk as the upper bound probability of developing cancer as a result of 

lifetime exposure to a substance. Thus, estimates of lifetime chronic daily intake (CDI) for each 

contaminant for each route of potential exposure are multiplied by the route-specific cancer slope 

factor (CSF) or unit risk factor (URF) for the contaminant to estimate hypothetical incremental lifetime 

cancer risk, as follows: 

Cancer Risk= CD! roure•CSF roureor CD! rowe •URF roure Equation (11) 

Because of the "no-threshold" assumption, the potential cancerrisk associated with exposure 

to a carcinogenic substance is zero only if the exposure is zero. 

In evaluating the potential for adverse noncancer health effects, the USEP A generally relies 

on a hazard quotient approach. The hazard quotient (HQ) is the ratio of the calculated dose to the dose 

below which adverse effects are not anticipated. If the HQ is less than or equal to 1, it is assumed that 

there is little or no potential for deleterious effects as a result of the exposure. Ifthe HQ exceeds 1, 

it is assumed that the potential exists for noncancer health effects to occur as a result of the exposure. 

It should be emphasized that an HQ value of greater than 1 does not indicate that adverse health effects 
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are expected to occur, but rather that they have the potential to occur, and that a closer evaluation may 

be warranted. 

To calculate an HQ value, the estimated daily intake for each contaminant for each route of 

potential exposure is divided by the route-specific noncancer reference dose (RID) or reference 

concentration (RfC) for the contaminant, as follows: 

Hazard Quotient= Intakeroute or Intakeroute 

RjDroule RjCroute 
Equation (12) 

The central tendency and RME estimates of intake that were used in calculating potential 

cancer risks and adverse non cancer hazards have been calculated using the central tendency and RME 

exposure factors presented in Section 3.3. These central tendency and RME estimates are presented 

separately for each media in Tables 5-1-1 through 5-1-132 for soil, 5-2-1 through 5-2-48 for sediment, 

5-3-1 through 5-3-30 for surface water, and 5-4-1 through 5-4-84 for groundwater. Corresponding 

central tendency and RME estimates of potential cancer risks and HQ values are also presented in 

these tables. 

The central tendency and RME estimates of cancer risk and HQ values have been calculated 

to account for the potential variables in the doses received across a potentially exposed population. 

Potential variables in susceptibility (i.e., toxicity) across the exposed population are addressed by 

using USEPA toxicity values in calculating both the central tendency and RME estimates. These 

USEP A toxicity values are developed using approaches which are intended to be protective of 

especially susceptible members of the general population, such as children. The toxicity values are 

thus considered to be conservative, i.e., more likely to overestimate than to underestimate risk. 

For example, RIDs and RfCs typically incorporate an uncertainty factor of 10 to account for 

the presence of potentially susceptible individuals, while CSFs and URFs are based on the 95th upper 

confidence limit (UCL) of the estimated cancer potency. 

Potential cancer risk and noncancer hazards associated with cumulative exposure to the 

combination of contaminants at each area are estimated using the equations below, as required by 

USEPA guidance (USEPA 1989): 

Cancer Risk 1 1. =~Cancer Risk. 
cumu a 1ve 1 

Equation (13) 

Hl=~HQ. 
. I 

Equation (14) 
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where: 

Cancer Risk cumulative 

Cancer Risk i 

HI 

HQi 

cumulative cancer risk from all contaminants 

cancer risk for the ith contaminant 

cumulative hazard index from all contaminants 

hazard quotient for the ith contaminant 

According to USEPA (1989, 1991 b), the cumulative baseline cancer risk and hazard index 

(HI) for a Site should include all media and pathways that the RME exposure scenario indicates are 

appropriate to combine. However, according to USEP A guidance, RME cancer and noncancer risk 

estimates for more than one pathway should not be combined unless an individual is likely to 

consistently face the RME exposure via more than one pathway simultaneously. As a conservative 

measure, cumulative cancer risks and HI values have been calculated by summing across all exposure 

pathways under each scenario in this baseline risk assessment. 

As discussed in USEP A (1989), "application of the hazard index equation to a number of 

compounds that are not expected to induce the same type of effects or that do not act by the same 

mechanism, although appropriate as a screening-level approach, could overestimate the potential for 

effects" (p.8-14). Thus, consistent with USEPA (1989) guidance, exposures to compounds are 

segregated by effect and mechanism of action in those instances where the HI value calculated by 

summary across all contaminants exceeds 1.0 in the risk assessment. 

The central tendency and RME estimates of cancer risks and His for each potentially exposed 

population are presented by route of exposure and by Area in the Pathway-Specific Carcinogenic and 

Noncarcinogenic Risk Tables (i.e., Tables 5-1-1 through 5-1-132 for soil, 5-2-1 through 5-2-48 for 

sediment, 5-3-1 through 5-3-30 for surface water, and 5-4-1 through 5-4-84 for groundwater). The 

text discusses the RME estimates for each population evaluated and discusses the central tendency 

values only for populations whose RME estimate exceed USEPA action levels. Uncertainties 

associated with the risk characterization are discussed in Section 6.0. It should be emphasized that 

the current future groundwater exposures in on-Site and off-Site areas are based on the maximum 

concentrations since these exposures are point-source exposures. 

According to EPA policy, the target total individual risk resulting from exposures at a 

Superfund site may range anywhere between 1 E-06 and 1 E-04 (USEP A, 1991 b). Thus, remedial 

alternatives should be capable of reducing total potential carcinogenic risks to levels within this range 

for individual receptors. OSWER Directive 9355.0-30, issued on April 22, 1991, provides further 

insight into the acceptable risk range when it states: "Where the cumulative carcinogenic site risk to 

an individual based on reasonable maximum exposure for both current and future land use is less than 

104
, and the non-carcinogenic hazard quotient is less than 1, action generally is not warranted unless 

there are adver~e environmental impacts. However, if MCLs or non-zero MCLGs are exceeded, 
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action generally_ is warranted. A risk manager may also decide that a baseline risk level less than 10-4 

is unacceptable due to site-specific reasons and that a remedial action is warranted. The upper 

boundary of the risk range is not a discrete line at 1 x 1 o-4
, although USEP A generally uses 1 x 10-4 

in making risk management decisions. A specific risk estimate around 1 0-4 may be considered 

acceptable if justified based on site-specific conditions." 

5. 1.1 Current and Future Exposure Scenarios 

The central tendency and RME cumulative cancer risks and noncancer HI's for all routes of 

exposure for each population by Area are presented in the Summary Risk Tables, Tables 6-1-1 through 

6-1-25 for Area 1, 6-2-1 through 6-2-20 for Area 2, 6-3-1 through 6-3-10 for Area 3, 6-4-1 through 

6-4-4 for Area 4A, 6-5-1 through 6-5-14 for Area 4B, 6-6-1 through 6-6-16 for Area SA, 6-7-1 

through 6-7-3 for Area 5B, 6-8-1 through 6-8-4 for Area 6, and 6-91 and 6-9-2 for site-wide 

groundwater. The Summary Risk Tables are given a new primary number (i.e., 6-) in order to more 

easily distinguish them from the Pathway Risk Tables (i.e., 5- ). Finally, cumulative risks and His for 

each receptor in each area are given in Tables 7-1 through 7-4. 

The subsequent subsections (i.e., 5.1.1.1 and 5.1.1.2) discuss the receptor population in each 

area with the highest cancer risk and HI. The media and the specific contaminant(s) contributing the 

most risk to this maximum receptor population is also identified. The cancer risks and His for all 

other receptor populations are presented in the aforementioned tables. Subsection 5 .1.1.3 discusses 

the contaminants which contribute the bulk of the risk in each media by area. The specific location 

of these contaminants is also listed. 

5.1. 1.1 Current Exposures. The receptor population with the highest current risk in Area 1 is 

the utility worker with an RME risk of2.7x10·2 (Tables 7-1, 6-1-1, 6-1-3, and 6-1-5) and aCT risk 

of 7.6xl0·5 (Tables 7-2, 6-1-2, 6-1-4, and 6-1-6). This is primarily due to dermal contact with 

benzene, tetrachloroethene, and PCBs in soil (0-1 0'). The receptor population with the highest HI is 

once again the utility worker with an RME HI of 4,100 and aCT HI of2,700 (Tables 7-1 and 7-2). 

This is primarily due to dermal contact with benzene in groundwater (upper aquifer) (Tables 6-1-5 

and 6-1-6). 

The receptor population with the highest risk in Area 2 is the utility worker with an RME risk 

of 1.6xl0·1 (Tables 7-1 and 6-2-1) and aCT risk of 5.2x10'3 (Tables 7-2 and 6-2-2). This is 

primarily due to dermal contact with aroclor 1260 and aldrin in soil (2-1 0'). The receptor population 

with the highest HI is also the utility worker with an RME HI of2,800 (Tables 7-1 and 6-2-1) and a 

CT HI of 430 (Tables 7-2 and 6-2-2). This is primarily due to dermal contact with aldrin, antimony, 

aroclor 1254, and cadmium in soil (2-1 0'). 
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The receptor population with the highest current risk in Area 3 is the utility worker with an 

RME risk of8.0x10'2 (Tables 7-1 and 6-3-1) and aCT risk of2.6x10-3 (Tables 7-2 and 6-3-2). This 

is primarily due to dermal contact with aroclor 1242, aroclor 1248, benzene and tetrachloroethene in 

soil (0-1 0'). The receptor population with the highest HI is also the utility worker with an RME HI 

of7,000 (Tables 7-1 and 6-3-1) and aCT HI of 1,100 (Tables 7-2 and 6-3-2). This is primarily due 

to dermal contact with antimony, aroclor 1254, cadmium, and tetrachloroethene in soil (0-10'). 

The receptor population with the highest risk in Area 4A is the trespasser with an RME risk 

of 1.6xl0·5 (Tables 7-1, 6-4-l, and 6-4-3) and aCT risk of2.4x10-7 (Tables 7-2, 6-4-2, and 6-4-4). 

This is primarily due to dermal contact with aroclors, arsenic, and benzo(a)pyrene in sediment. The 

receptor population with the highest HI is also the trespasser with an RME HI of3 .9 (Tables 7-1, 6-4-

1, and 6-4-3) and aCT HI of 1 (Tables 7-2,6-4-2, and 6-4-4). This is primarily due to dermal contact 

with aroclor 1254 in sediment. 

The receptor population with the highest current risk in Area 4 B is the trespasser with an RME 

risk of 1.7x10'5 (Tables 7-1, 6-5-ll, and 6-5-13) and aCT risk of2.7x10'7 (Tables 7-2,6-5-12, and 

6-5-14). This is primarily due to dermal contact with aroclor 1254 and arsenic in sediment. The 

receptor population with the highest HI is also the trespasser with an RME HI of2.4 (Tables 7-1, 6-5-

11, and 6-5-13) and aCT HI of0.25 (Tables 7-2,6-5-12, and 6-5-14). This is primarily due to 

dermal contact with aroclor 1254 and cadmium in sediment. 

The receptor population with the highest risk in Area 5A is the resident with an RME excess 

lifetime cancer risk of 6.0x l 0-4 (Table 7-1) and a CT excess lifetime cancer risk of 7 .6x 1 o-5 (Table 

7-2). This is primarily due to dermal contact with aroclor 1254, arsenic, and benzo(a)pyrene in soil 

(0-2') (Tables 6-6-1 through 6-6-16). The receptor population with the highest HI is the child resident 

with an RME HI of540 (Tables 7-1,6-6-1, and 6-6-5) and aCT HI of96 (Tables 7-2,6-6-2, and 6-6-

5). This is primarily due to dermal contact with antimony, aroclor 1254, beryllium, iron and the 

inhalation of chloroform in soil (0-2'). 

There are no current receptor populations in Area 5B and thus no current risks were evaluated 

here. 

The receptor population with the highest risk in Area 6 is the resident with an RME excess 

lifetime cancer risk of 5 .2x 1 o-5 (Tables 7-1 and 6-8-1) and a CT excess lifetime cancer risk of 

7.6x1 o-6 (Tables 7-2 and 6-8-3). This is primarily due to ingestion of arsenic and benzo(a)pyrene in 

sediment. The receptor population with the highest HI is the child resident with an RME HI of2.9 

(Tables 7-1 and 6-8-1) and aCT HI of 1.3 (Tables 7-2 and 6-8-3). This is primarily due to the 

ingestion of arsenic, iron, and manganese and dermal contact with antimony, beryllium, and cadmium. 

5.1. 1.2 Future Exposures. Excluding exposure to lower aquifer groundwater (which is discussed 

in the last paragraph of this subsection), the receptor population with the highest future risk in Area 
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1 is the utility worker with an RME risk of2.7x10-2 (Tables 7-3,6-1-1,6-1-3, and 6-1-5) and aCT 

risk of 7 .6x 1 o-5 (Tables 7-4, 6-1-2, 6-1-4, and 6-1-6). This is primarily due to dermal contact with 

benzene and tetrachloroethene in soil (0-1 0'). The receptor population with the highest HI is the 

construction worker with an RME HI of6,700 (Tables 7-3,6-1-15,6-1-16, and 6-1-17). This is 

primarily due to dermal contact with benzene in upper aquifer groundwater. 

Excluding exposure to lower aquifer groundwater, the receptor population with the highest risk 

in Area 2 is the utility worker with an RME risk of 1.6x 1 o-1 (Tables 7-3 and 6-2-1) and a CT risk of 

5.2x1 o-3 (Tables 7-4 and 6-2-2). This is primarily due to dermal contact with aroclor 1260, aldrin, 

and bis(2-chloroethyl)ether in soil (2-1 0'). The receptor population with the highest HI is the 

construction worker with an RME HI of8,700 (Tables 7-3,6-2-11, and 6-2-12). This is primarily 

due to dermal contact with acetone, antimony, benzene, cadmium, and tetrachloroethene and the 

inhalation of chloroform in soil (2-4'). 

Excluding exposure to lower aquifer groundwater, the receptor population with the highest risk 

in Area 3 is the utility worker with an RME risk of8.0x10-2 (Tables 7-3 and 6-3-1) and aCT risk of 

2.6xl0-3 (Tables 7-4 and 6-3-2). This is primarily due to dermal contact with aroclor 1242 and 

tetrachloroethene in soil (0-1 0'). The receptor population with the highest HI is the construction 

worker with an RME HI of 9,300 (Tables 7-3 and 6-3-5). This is primarily due to dermal contact 

with antimony, cadmium, 4-methyl-2-pentanone and benzene in soil (0-1 0'). 

The receptor population with the highest future risk in Area 4A is the trespasser with an RME 

risk of 1.6xl0-5 (Tables 7-3,6-4-1, and 6-4-3) and aCT risk of2.4x10-7 (Tables 7-4,6-4-2, and 6-4-

4). This is primarily due to dermal contact with aroclors, arsenic, and benzo(a)pyrene in sediment. 

The receptor population with the highest HI is also the trespasser with an RME HI of3.9 (Tables 7-3, 

6-4-1, and 6-4-3) and aCT HI of 1 (Tables 7-4, 6-4-2, and 6-4-4). This is primarily due to dermal 

contact with aroclor 1254 in sediment. 

Excluding exposure to lower aquifer groundwater, the receptor population with the highest risk 

in Area 4B is the utility worker with an RME risk <?f 1.6x10-2 (Tables 7-3, 6-5-1, 6-5-3, and 6-5-5) 

and a CT risk of 5 .6x 10-5 (Tables 7-4, 6-5-2, 6-5-4, and 6-5-6). This is primarily due to dermal 

contact with aroclor 1248 and benzene in the upper aquifer. The receptor population with the highest 

HI is the construction worker with an RME HI of 4,300 (Tables 7-3, 6-5-7, and 6-5-8). This is 

primarily due to dermal contact with and inhalation of benzene in the upper aquifer groundwater. 

The receptor population with the highest risk in Area SA is the resident with an RME excess 

lifetime cancer risk of6.8x10-4 (Table 7-3) and aCT excess lifetime cancer risk of 1.1x10-4 (Table 

7-4). This is primarily due to dermal contact with aroclor 1254, arsenic, and benzo(a)pyrene in soil 

(0-2') (Tables 6-6-1 through 6-6-16). The receptor population with the highest HI is the child resident 

with an RME HI of 580 (Tables 7-3, 6-6-3, and 6-6-7) and aCT HI of 100 (Tables 7-4, 6-6-4, and L 
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6-6-8). This is primarily due to dermal contact with antimony, aroclor 1254, beryllium, iron and the 

inhalation of chloroform in soil (0-2'). 

The receptor population with the highest future risk in Area 5B is the commercial worker (car 

wash) with an RME risk of4.9x10-3 (Tables 7-3 and 6-7-1) and aCT risk of8.2x10-4 (Tables 7-4 and 

6-7-3). This is primarily due to inhalation ofbis(2-chloroethyl)ether and benzene in lower aquifer 

groundwater. The receptor population with the highest HI is the construction worker with an RME 

HI of 420 (Tables 7-3 and 6-7-2). This is primarily due to dermal contact with and inhalation of 

benzene in the upper aquifer groundwater. 

The receptor population with the highest risk in Area 6 is the resident with an RME excess 

lifetime cancer risk of 5.2x1 o-s (Table 7-3) and aCT excess lifetime cancer risk of7.6x1 o-6 (Table 

7-4). This is primarily due to ingestion of arsenic and benzo(a)pyrene in sediment (Tables 6-8-1 

through 6-8-4). The receptor population with the highest HI is the child resident with an RME HI of 

2.9 (Tables 7-3 and 6-8-1) and aCT HI of 1.3 (Tables 7-4 and 6-8-3). This is primarily due to the 

ingestion of arsenic, iron, and manganese and dermal contact with antimony, beryllium, and cadmium. 

In the event that the municipal water supply is supplemented or replaced by onsite (site-wide) 

wells in the future, the RME risk to onsite workers (routine and utility workers) is 2.6xl0-1 (Tables 

7-3 and 6-9-1) and the CT risk is 1.8x10-4 (Tables 7-4 and 6-9-2). This is primarily due to dermal 

contact with arsenic and bis(2-chloroethyl)ether in lower aquifer groundwater. The RME HI for the 

future onsite worker is 19 (Tables 7-3 and 6-9-1) and CT HI is 12 (Tables 7-4 and 6-9-2). This is 

primarily due to ingestion of arsenic, benzene, cadmium, chromium, iron, manganese, and zinc in 

lower aquifer groundwater. 

5. 1. 1.3 Maximum Contaminant Locations. The central tendency and RME cancer risks and/or 

His for all populations exposed to soil in Areas 1, 2, 3 and SA exceeded USEP A acceptable levels 

(i.e., 1 x 1 o-4 cancer risk and/or an HI of greater than 1 ). The primary risk-driving contaminants and 

their maximum locations (Figure 3-3) within in each Area are as follows: 

• 

ACS RA 

Area 1 Surface and Subsurface Soil 

Aroclor - 1242 

Aroclor - 1254 

Benzene 

Chloroform 

Tetrachloroethene 

Toluene 

Trichloroethene 

1, 1, 1-Trichloroethane 

Antimony 

5-7 

(TP02-03) 

(TP02-03) 

(TP02-03) 

(TP06-04) 

(TP02-03) 

(TP02-03) 

(SB92-03) 

(TP07-03) 

(TP06-04) 
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Beryllium (TP06-04) 

Cadmium (TP06-04) 

• Area 2 Surface and Subsurface Soil 

Acetone (SA04-0) 

Aldrin (SB39-10) 

Aroclor 1254 (T12-S and SB37-10) 

Aroclor 1260 (SA02-S and SB78-07) 

Chloroform (SA04-0) 

Tetrachloroethane (SA04-0 and SA04-S) 

Toluene (SA04-0) 

1,1, 1-Trichloroethane (SA04-0) 

Antimony (DS01-S) 

Cadmium (DS01-S) 

Chromium (DS01-S) 

• Area 3 Surface and Subsurface Soil 

Acetone (SB30-10) 

Aroclor 1242 (TP01-03_5) 

Aroclor 1248 (SB48-0 1 and KPO 1-S) 

Aroclor 1254 (SB48-01 and SB30-10) 

Aroclor 1260 (SP02-S) 

bis (2-ethylhexyl) phthalate (SB30-10) 

Benzene (SB30-10) 

Ethyl benzene (SB30-10) 

Tetrachloroethene (SA02-03 and SB30-1 0) 

Toluene (SB30-1 0) 

Trichloroethene (SA02-03 and SB30-1 0) 

4-methyl-2-pe~tanone (SB30-10) 

1, 1, 1-Trichloroethane (SB30-10) 

Antimony (SA02-03 and SB30-1 0) 

Barium (SB30-10) 

Cadmium (SA02-03 and SB30-1 0) 

Copper (SB30-10) 

• Area SA Surface Soil 

Aroclor 1254 (SS02-001) 

Antimony (SS02-01) 
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The central tendency and RME cancer risks and/ or His for many of the populations exposed 

to sediment in Areas 4A, 4B, SA, and 6 were less than USEPA acceptable levels (i.e., lxl0-4 cancer 

risk and/or an HI of greater than 1 ). Some of the exceptions were as follows: 

• The exposure of future utility workers to Area 4B sediment had RME and CT His of 

5.9. and 1.0, respectively, due primarily to dermal contact with aroclor-1254 at 

sampling location STll-101. 

• The exposure of future construction workers to Area 4 B sediment had an RME HI of 

8.0 due primarily to dermal contactwitharoclor-1254 at sampling location STil-l 01. 

The RME cancer risks were less than 1 x 1 o·5
• 

• The exposure of current/future child residents to Area 6 sediment had RME and CT 

His of 2.9 and 1.3, respectively, due primarily to ingestion of arsenic and iron at 

sampling locations SD13-0l and SD14-0l, respectively. The RME and CT cancer 

risks were less than 5 X 1 0·5. 

The central tendency and RME cancer risks and/or His for most populations exposed to 

surface water in Areas 1, 2, 4A, and 4B were less than lxl0·5 cancer risk and an HI of 1. One 

exception was the RME exposure of current/future trespassers (HI of 1.4) due to inhalation ofbenzene 

at S W -09. The RME and CT cancer risks and CT HI were below USEP A acceptable limits for this 

population. 

The central tendency and RME cancer risks and/or His for all populations exposed to 

groundwater in the upper aquifer (on-site and off-site) and lower aquifer (on-site and off-site) 

exceeded USEP A acceptable levels (i.e., 1 x 1 o-4 cancer risk and/or an HI of greater than 1 ). The 

primary risk-driving contaminants and the location of their maximum concentration (Figure 3-4) within 

in each Area are as follows: 

• Upper Aquifer (On-Site) 

Aroclor 1248 (MW04) 

Benzene (MW03) 

Ethyl benzene (MW05) 

Toluene (MW03) 

• Upper Aquifer (Off-Site, Area SA) 

Benzene (MW06) 

bis (2-ethylhexyl) phthalate (MW06) 

Di-n-octyl phthalate (MW06) 

ethyl benzene (MW06) 

pentachlorophenol (MW06) 

Xylene (MW06) 
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• Upper Aquifer (Off-Site, Area SB) 

Benzene 

• Lower Aquifer (On-Site) 

Ammonia 

Benzene 

bis (2-chloroethyl) ether 

bis (2-ethylhexyl) phthalate 

• Lower Aquifer (Off-Site, Private Wells) 

Chloroform 

(MW48) 

(MW09) 

(MW09) 

(MW09) 

(MW23) 

(PWC-01) 

• Lower Aquifer (Off-Site, Monitoring Wells) 

bis (2-ethylhexyl) phthalate (MW36) 

The off-site private wells in Area SA are used to evaluate current risks to residents using the 

lower aquifer. The off-site monitoring wells in Area SA are used to evaluate future risks to residents 

using the lower aquifer. The on-site lower aquifer wells were used to evaluate future risks to off-site 

commercial workers downgradient in Area SB. 

5.2 Blood Lead Levels 
5.2.1 Child Blood Lead Levels 

Version 0.99d ofUSEPA's IEUBK model is used in this assessment to evaluate blood lead 

levels in child residents in Areas SA and 6 under both current and future exposure scenarios. The 

following Site-specific exposure concentrations were evaluated for use in the IEUBK model to assess 

potential exposures to lead in air, soil, and drinking water in Areas SA and 6. USEP A guidance states 

that at least 9S percent of a modeled population should have blood lead concentrations of 10 jlg/dL 

or less (USEP A 1994c ). 

ACS RA 

• Air: The maximum estimated off-site air concentration under the current scenario in 

Area SA is 0.0009 Jlg/m3
, based on emissions from on-site Areas during routine 

activities. The maximum estimated off-site air concentration under the future scenario 

in Area SA is 0.04 !J.g/m3
, based on emissions from on-site Areas during construction 

activities (ENVIRON 1998). These estimated air concentrations are significantly 

lower than the default ambient air concentration of0.1jlg/m3 presented in the IEUBK 

model. 

The maximum estimated off-site air concentration under the current scenario 

in Area 6 is 0.0002 Jlg/m3
, based on emissions from on-site Areas during routine 

activities. The maximum estimated off-site air concentration under the future scenario 
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in Area 6 is 0.01 !lglm3
, based on emissions from on-site Areas during construction 

activities (ENVIRON 1998). These estimated air concentrations are significantly 

lower than the default ambient air concentration ofO.l !lglm3 presented in the IEUBK 

model. 

• Drinking Water: The estimated drinking water concentration for current exposures in 

Area SA is 22.6 !-!giL, based on the maximum lead concentration detected in 

residential private wells in Area SA. This value is the maximum of water samples 

collected from PW-02 (also known as PW-D). It should be noted that the water 

sample collected from PW -07 contained a higher lead concentration ( 41.7 ).!giL) than 

those detected in PW -02. However, PW -07 is a closed well at an industrial property 

where children are not expected to ingest the water. 

The estimated drinking water concentration for future exposures in Area SA 

is 11.6 )lg/L, based on the maximum lead concentration detected in lower aquifer 

monitoring wells in Area SA (i.e., MW -28). Due to poor quality of the shallow 

aquifer, it is not evaluated for ingestion risk in this assessment. It should be noted that 

concentrations in both aquifers, on average, are below the Federal Action Level for 

lead in drinking water (lS !-!giL). 

Due to the direction of groundwater flow, Site-related contaminants are not 

expected to be present in groundwater in Area 6. 

• Soil: The average of the two residential soil samples collected in Area SA is 64.8 

mg/kg. This concentration is less than the default soil lead concentration of200 mg/kg 

in the IEUBK model. Soil samples were not collected in Area 6. However, lead was 

detected in three sediment samples collected in Area 6. The average lead 

concentration in sediment in Area 6 is 71.3 mg/kg. This concentration is less than the 

default soil lead concentration of 200 mg/kg presented in the IEUBK model. 

Under the current exposure scenario in Area SA, USEPA default exposure 

parameters (including an air concentration of0.1 !-!g/m3and a soil concentration of200 

mg/kg) are conservatively used in the IEUBK model, with the exception of drinking 

water concentrations. The results of the IEUBK model for current exposures in Area 

SA is depicted in Figure S-1. Based on the results of the IEUBK modeling, the 

probability that children that are exposed to an average drinking water concentration 

of 22.6 )lg!L from a residential well would have blood lead levels greater than 10 

!-!g/dL is 6.84 percent. Thus, less than 9S percent of the children are calculated to have 

blood lead levels less than USEP A's blood lead level of concern from children (1 0 

!-!g/dL), based on the maximum lead concentration in residential wells. 
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For the future exposure scenario in Area 5A, USEPA default exposure 

parameters (including an air concentration of0.1j.lg/m3 and a soil concentration of200 

mg/kg) are conservatively used in the IEUBK model, with the exception of drinking 

water concentrations. The results of the IEUBK model for future exposures in Area 

5A is depicted in Figure 5-2. Based on the results of the IEUBK modeling, the 

probability that children are exposed to an average drinking water concentration of 

11.6 j.lg!L from the lower aquifer would have blood lead levels greater than 10 j.lg/dL 

is 3.24 percent. Thus, at least 95 percent of the children are calculated to have blood 

lead levels less than USEP A's blood lead level of concern for children ( 10 j.lg/dL ), 

based on measured lead concentrations in the lower aquifer off-site. 

For Area 6, the only potential routes of exposure to lead from the Site is via 

air emissions or contact with sediment. As noted above, air concentrations for current . 
and future exposures in Area 6 are less than the default ambient air concentration of 

0.1 ~-tglm3 presented in the IEUBK model. In addition, the estimated sediment 

concentration is less than the default soil lead concentration presented in the IEUBK 

model. Thus, increased blood lead levels in children due to inhalation of ambient air 

or contact with sediment in Area 6 are not expected. 

5.2.2 Adult/Fetal Blood Lead Levels 

USEP A's ( 1996b) adult blood lead model is used to evaluate the potential for increased blood 

lead levels in the fetuses of current and future routine workers, future construction workers, and future 

trespassers exposed to surface soil at the ACS Site. The blood lead level calculated for adults using 

the method described in Section 4.2.2.2 is intended to represent a geometric mean corresponding to 

typical exposure patterns and typical lead concentrations in the environmental media contacted at a 

Site. As described ih Section 4.2.2.2, variations in fetal blood lead level within an adult child­

bearing population (i.e., female workers) are then estimated by multiplying the calculated geometric 

mean with an appropriate geometric standard deviation (GSD). The individual probability of the 

fetuses of an exposed adult population expected to exceed a target blood lead level (i.e., 10 !lg/dL) 

was calculated by solving for the z value and then looking up the percentile corresponding to the z 

value in a standard normal distribution table. 

Table 6-9-1 shows the individual probability of the fetuses of current and future workers, 

future construction workers, and future trespassers exposed to Site soils which are expected to exceed 

the target blood lead level. 
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5.2.2.1 Probability of Fetal Blood Lead Levels Exceeding Target Blood Lead Level. 

Current USEPA Office of Solid Waste and Emergency Response (OSWER) guidance calls for the 

establishment of cleanup goals so that a typical child or group of children with similar exposure would 

have an estimated risk of no more than 5 percent exceeding a blood lead level of 10 !J.g/dL (USEP A 

1994c, 1996b ). USEP A (1996b) guidance recommends applying a similar 95th percentile goal to the 

protection of fetuses carried by women who experience nonresidential exposure. As shown in Table 

6-9-1, there is a less than 1% chance that fetuses of female routine workers of child-bearing age 

exposed to site soil in Area 1 and 4B will exceed the blood lead level of 10 !J.g/dL. However there 

is a 75% and a 93% chance that the fetuses of female routine workers of child-bearing age exposed 

to site soil in Areas 2 and 3, respectively will exceed the blood lead level of 10 !J.g/dL level. Over 

98% of the fetuses of female construction workers of child-bearing age in Areas 2 and 3 and 13% in 

Area 1 are expected to exceed the blood lead level of 10 11g/dL. None of the fetuses of female 

construction workers of child-bearing age in Area 4B are expected to exceed the blood lead level of 

10 11g/dL. Less than 1% of the fetuses of female trespassers in Areas 1, 4A and 4B are expected to 

exceed the blood lead level of 10 11g/dL. However, 6% of the fetuses of female trespassers exposed 

to subsurface soil (0-1 0') in Area 3 are expected to exceed the blood lead level of 10 !J.g/dL. The 

fetuses of female trespassers exposed to surface and subsurface soils in area 2 have less than a 5% 

probability of exceeding the 10 11g/dL blood lead level. 

5.3 Buried Drums 
Hazardous waste-containing drums were buried in Areas 1, 2, and 3. In Area 1, the drum 

landfill area consists of two oval areas spanning approximately 250 feet north to south and 450 feet 

west to east, located in the northern third of the fenced ACS facility. An estimated 400 to 2,500 drums 

containing sludge and semi-solids of unknown types are buried in this area op their sides and closely 

packed together (Warzyn, Inc. 1991 a; Focus Environmental 1997; Geophysical Study ( 1998) ). The 

surface throughout this area is generally flat, with no vegetation or surface construction, and covered 

by coarse sand and gravel. The drums are located approximately one to five feet below ground 

surface. The Remedial Investigation report (Warzyn, Inc. 1991a) noted that the majority of drums 

encountered during Site Investigation were dented, corroded, and/or mangled. Analytical results from 

Area 1 soil and groundwater samples indicate that releases from the drums have already resulted in 

the presence of contaminants in the subsurface environment. 

Because the drum landfill in Area 1 is located within the fence of the active ACS facility, it 

has been hypothesized that the pressure on the buried drums from vehicular traffic could result in an 

additional release of drummed waste to soil, groundwater, soil gas, and ultimately ambient air. This 

release could then contribute to acute chemical/physical exposures and explosive hazards. It is not 

possible to quantify the effect of such releases, because drum contents from Area 1 have not been 
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sampled. Due to the shallow depth to groundwater (i.e., approximately two feet below ground 

surface), any additional waste released from the drums is likely to be below the groundwater table. 

As such, if drum damage were to occur from truck traffic, releases could potentially increase the total 

amount of waste present in subsurface soil and groundwater, and are likely to cause a sudden increase 

in air concentrations that could pose an acute risk to workers. Additional investigation may be 

required in this area to determine the actual risk to workers and/or visitors. 

Areas 2 and 3 also contain buried waste and drums that have never been fully characterized. 

During a site visit in 1998, BVSPC noted that the protective clay cap over Area 2 had eroded in many 

areas, allowing drums to be exposed (BVSPC 1998a). While Areas 2 and 3 are not within the active 

facility; a risk of acute exposure or explosion from vehicular puncture of these drums does exist 

anytime vehicles are in these areas. In order to quantitatively estimate the risk associated with these 

exposures in these areas, further investigation would be required. 
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6.0 Uncertainty Analysis 

Risk is a function of exposure and toxicity. Therefore, uncertainties in estimating either 

exposure or toxicity can lead to uncertainties in evaluating potential risks. As discussed, 

conservative assumptions and approaches have been systematically applied in the risk 

assessment to address uncertainties. Use of these conservative assumptions and approaches 

means that risks are likely to be overestimated rather than underestimated in this RA. Several 

key sources of uncertainty in the risk estimates are described in the following sections. 

6.1 Site Characterization 
Chemical concentrations in soil, groundwater, surface water, sediment, and air are 

generally heterogeneous, with concentrations varying from one location to another, and over 

time. 

In the attempt to conservatively estimate the true mean of each exposure medium, the 95% 

upper confidence limit (U CL) of the arithmetic mean for each contaminant (or the maximum 

measured concentration, whichever is lower), was used to estimate exposures. These 

estimated exposure concentrations may overestimate or underestimate risks for the following 

reasons (ENVIRON 1998): 

• It is not possible to guarantee that the highest concentration at a Site will be detected 

during any sampling event. However, targeted sampling conducted at the Site has 

generally focused on identifying areas of contamination, rather than specifically 

characterizing areas of exposure. For example, many of the soil samples selected for 

analysis were those with the highest contamination based on visual observation and 

total organic vapor readings. Therefore, the exposure concentrations used in the risk 

assessment may be higher than the actual average concentrations. 

• The use of the 95 UCL may, in some cases, underestimate the actual risk to a specific 

receptor. For example, the case of a receptor whose activities do not result in an 

equal opportunity for exposure with every part of the site, but instead has repeated 

exposure with a small part of the site where maximum contaminant concentrations are 

present. The use of an estimate of the mean contaminant concentration (e.g., 95 

UCL) would underestimate the risk to this receptor. 

ACS RA 

• Contaminant concentrations in various media are assumed to remain constant over 

time, which could underestimate or overestimate risks by not accounting for 

degradation. Site contaminants may degrade to chemicals with more or less toxicity. 

For example, some chlorinated solvents found at the Site (e.g., tetrachloroethene, 
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trichloroethene, dichloroethene) may degrade to vinyl chloride, which may be more 

hazardous than the parent compounds. However, the most frequently detected 

solvent, benzene, would degrade to less toxic substances such as carbon dioxide and 

water. Sampling and analysis were performed in soil, groundwater, sediment, and 

surface water at the ACS Site for common degradation products, such as vinyl 

chloride. These degradation products have been included in the risk assessment. 

• Vinyl chloride has the potential to migrate from landfills through soil gas into indoor 

residential basements. Vinyl chloride has been detected in two off-site upper aquifer 

monitoring wells, one north of the Site at a concentration below the MCL (in MW-

39), and one just southeast of the Site at concentrations at or just above the MCL (in 

MW -6). The soil gas migration of vinyl chloride or other volatiles has not been 

evaluated at the ACS site. This is a potential source of risk and is an additional 

reason why volatiles in the upper aquifer should be contained onsite. 

• Contaminant concentrations in various media are assumed to remain constant over 

time, which could overestimate risks by not accounting for source depletion. The 

assumption of steady-state conditions could also underestimate exposure 

concentrations by not accounting for future release of unmitigated source materials, 

ACSRA 

"if such a release is significantly greater than those that have occurred over the past 

three decades at the Site. Intact buried drums on-site that still contain waste material 

are a potential source at the Site. As these drums degrade, or are disturbed during 

potential excavation activities, the waste material may be released to the 

environment. An attempt was made in Area 2 to puncture or crush the 35,000 to 

50,000 drums prior to burial. These drums, having been buried for 20 to 40 years, 

are now in various states of corrosion. This would suggest that contaminant 

concentrations in soil and groundwater may already represent the impact of the drums 

as a source (i.e., exposure concentrations are not likely to be higher in the future than 

the concentrations measured to date). However, past USEP A observations suggest 

the possibility that some intact drums, full of waste solvents, may have yet to release 

their contents. Therefore, further sampling is needed to fully characterize the risks 

in Area 2. 

Drums in Area I are also in varying states of degradation. However, since many of 

these drums were not intentionally breached prior to disposal, a potentially greater 

fraction of the drums in Area 1 may still hold waste material that could be released 

in the future. Thus, chemical concentrations in soil and groundwater in Area 1 could 

conceivably increase in the future as a result of continuing release from drums in that 

Area (ENVIRON 1998). 
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6.2 Tentatively Identified Compounds 
Organic compounds are initially identified in analyses by gas chromatography-mass 

spectroscopy (GC/MS) via computerized searching of the sample mass spectrum against 

compound libraries through retention time and retention index matching (EPA, 1990). 

Tentatively identified compounds (TIC) are those organic analytes that are not treated as target 

compounds when the identification of the analyte is based on this computerized search. The 

confidence in identification of the analyte is uncertain; however, can be increased by 

reanalyzing the sample using the corresponding standard to calibrate the equipment. When 

reanalysis does not occur, as indicated by the ACS site data, the identity of the TIC remains 

uncertain and the concentration can only be estimated. 

Over 600 TICs were detected in the organic fraction of the soil, groundwater, sediment, 

and surface water samples collected at the ACS site. Many ofthe compounds that appear as 

TICs belong to common organic compound classes. The most frequently detected TICs in soil 

and surface water were in the hydrocarbon and aromatic hydrocarbon compound classes. The 

most frequently detected TICs in groundwater were in the ether compound class. The most 

frequently detected TICs in sediment belong to the phenol and hydrocarbon compound classes. 

Additional TICs detected in the samples belong to the aldehyde and alcohol compound 

classes. 

Although over 600 TICs were detected at the ACS site, the risk associated with exposure 

to the large number of compounds could not be calculated. Critical toxicity values necessary 

to calculate risk from exposure to the compounds were not available for any of the TICs, 

except for the following 13 analytes: acetaldehyde, acetophenone, azobenzene, 1-butanol, 

caprolactam, chlorodifluoromethane, cyclohexanone, diethylether, 1 ,4-dioxane, 2-(2-

butoxyethoxy)ethanol, hexane, 4,4'-(1-methylethylidiene)phenol, and phthalic anhydride. 

Because quantitative estimates for only 13 TICs were included in the HHRA, high levels 

of uncertainty remains relative to the risk associated with the over 600 contaminants. The 

samples were not reanalyzed using the corresponding standards and the identities and 

concentrations ofthe TICs are uncertain. Therefore, because of this minimal evaluation that 

was perfonned for the TICs detected at the ACS site, it cannot be detennined whether the 

presence of these 600 plus contaminants would pose a significant risk to receptors if exposure 

were to occur either singly or in combination with the multitude of other contaminants at the 

ACS site. 
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6.3 Exposure Scenarios and Behavior Patterns 
Scenarios ofhuman exposure were evaluated without attempting to quantify the likelihood 

with which those scenarios may occur. For example, the likelihood of construction on the off­

site Containment Area landfill (Area 2) is not known, and has not been accounted for in the 

calculation of potential health risks (i.e., the risks were calculated assuming that such 

construction will occur). In addition, the behavioral patterns of workers, trespassers, and 

residents also cannot be predicted with certainty. Section 3.4 identifies assumptions that are 

applied to characterize behavior (e.g., exposure frequencies) and physical traits (e.g., body 

weight). RME, as well as central tendency estimates were evaluated to help characterize the 

uncertainty and variability among potential receptors and their behavior. There is only a small 

probability that any individual would experience RME exposures, but, consistent with USEPA 

guidance, these values are evaluated in order to be adequately conservative. 

Blood lead concentrations may be underestimated in this risk assessment due to the 

limitations of the models used. These models do not account for Pica behavior (high end 

exposure of individuals documented to eat soil). In addition, the model is based upon total 

soil lead concentrations. Soil lead concentrations have been shown to increase in the fine 

fraction (i.e., less than 250 microns). This fine fraction is the portion which would stick to 

hands and be available for incidental ingestion. The ingested soil lead concentration 

(concentration in the fine fraction) is likely to be 2 to 3 times greater than the total soil led 

concentration. The increase in lead concentrations available for human incidental ingestion 

is not accounted for in this risk assessment. 

6.3. 1 Exposure to Maximum Soil Concentrations. The exposure activity patterns of 

the receptor populations cannot be known with certainty. Biased exposures can occur because 

of non-random activity patterns. If there is a feature at the Site that draws receptors to a 

particular location in an area, and that location happens to have higher concentrations than the 

rest of the area, then exposures could be greater than those estimated using the upper 

confidence limit on the mean of concentrations throughout an area. Concentrations at the Site 

are very heterogeneous, with the highest concentrations of a given chemical and non detected 

concentrations of the same chemical within several feet of each other. 

6.3.2 Dermal Soil Loading and Fraction Absorbed 

Risks and hazard indices were calculated for dermal exposures to soil/sediment for ·all 

receptors using dermal adherence values recommended by USEP A's Dermal Exposure 

Assessment Guidance (USEP A 1992£), the only promulgated USEP A guidance for dermal 
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assessment. Other adherence values found in USEP A's Region 9 Preliminary Remediation 

Goals (P RGs) I 998 (USEP A 1998c) and presented in the USEP A Interim Guidance Dermal 

Risk Assessment (USEP A 1998d) were not used, but are presented here for comparative 

value. The interim adherence values were not used because they have not been approved for 

use in risk assessment. Adherence values estimate the amount of soil that will adhere to a 

given surface area of skin. The 1998 adherence values are based on several recent studies in 

the literature (Kissel et al. 1996a, 1996b) and are lower than adherence values recommended 

in USEPA guidance (USEPA 1992f): 

Comparison of Dermal Adherence Values 

Receptor USEPA (1992f) USEPA (1998c, 1998d) 

Adult 1.0 (RME). 0.2 (central) 0.08 

Child 1.0 (RME). 0.2 (central) 0.3 

The current Exposure Factors Handbook (USEPA 1997c) indicates that confidence in 

the USEPA (1992f) adherence factors is low. USEPA (1997c) cites Kissel et al. studies 

( 1996a 1996b) as more recent studies for estimation of dermal adherence, although the overall 

rating of these studies is also low (due to the limited dataset and differing exposure settings, 

e.g., some participants wore gloves and others didn't). The Kissel data indicate that there is 

high variability in soil· adherence depending on several factors including the activity ofthe 

receptor, soil type, and soil moisture content. 

The percentage of chemical in soil that is absorbed through the skin (i.e., the fraction 

absorbed) is influenced by the amount of soil that adheres to the skin. USEP A ( 1992f) notes 

that the fraction absorbed is likely to be greatest when the amount of soil on the skin is a 

"monolayer" (defined as a single layer oftightly packed particles). When soil adherence on 

the skin is greater than a monolayer, the fraction absorbed decreases as the thickness of the 

soil layer on the skin increases because soil particles are not in contact with the skin. Thus, 

absorption through the skin is expected to decrease at high levels of soil adherence. The 

fraction absorbed also decreases when soil adherence is low enough that the skin is not 

completely covered with soil particles. The potential sensitivity of the fraction absorbed to 

soil adherence is of particular concern with the significant uncertainty in soil adherence 

values. 
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6.4 Toxicological Information 
Toxicity data used in risk assessment is limited. Much of the USEP A data used to 

generate health criteria are derived from animal studies. The following uncertainties result 

from the USEP A toxicological database: 

Both end-points of toxicity (effect or target organ) and the doses at which effects are 

observed are extrapolated from animals to humans 

Results of short-term exposure studies are used to predict the effects of long-term 

exposures 

Results of studies using high doses are used to predict effects from exposures to low 

doses typically associated with environmental exposures 

Effects exhibited by homogeneous populations of animals (or humans) are used to 

predict effects in heterogeneous populations with variable sensitivities 

Current toxicity values are based upon adult exposures and have not been evaluated 

for their protectiveness to children or the developing fetus 

In evaluating the potential for noncancer hazards, USEP A attempts to account for these 

sources of uncertainty by using a conservative approach to develop toxicity values. First, the 

highest dose that caused no adverse effect in the study animals (NOAEL) (or the lowest dose 

that caused an adverse effect, LOAEL, if no NOAEL is available) is selected. This dose is 

then divided by one or more uncertainty factors. For example, an uncertainty factor often is 

typically applied to account for each of the following: (1) use of a LOAEL instead of a 

NOAEL; (2) estimation oflong-term effects from a short-term study; (3) extrapolation from 

animals to humans; and ( 4) variability among individual humans, so that the RID or RfC will 

be protective of sensitive individuals in the general population. Finally, a modifying factor 

of up to ten is sometimes applied to USEP A. Thus the RID or RfC can be up to 1,000 times 

lower than a dose which caused no effect in animals, and up to 10,000 times lower than the 

lowest dose shown to have an adverse effect. 

In evaluating the potential for cancer, current methodology assumes that there is no 

threshold dose below which the risk of developing cancer is zero. Therefore, mathematical 

models (e.g., the linearized multi-stage low-dose extrapolation model) are use to estimate the 

risks associated with very low doses. The data are fit to the model and the upper 95 percent 

confidence limit of the slope is calculated, i.e., the slope factor; thus, there is only a 5 percent 

chance that the probability of response could be greater. The true value of cancer risk of these 

chemicals is uncertain; it is unlikely to be lower than the values estimated. 
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6.4.1 Extrapolated Dermal Toxicity Values 

As noted in Section 4, USEP A has not established any toxicity values for evaluating risks 

or hazards via the dermal route. The extrapolation oftoxicity values from one route to another 

introduces significant uncertainties because the toxicity of a chemical may differ from one 

route of exposure to another. Use of oral toxicity values to estimate dermal risks could 

overestimate risks if the mechanism of oral toxicity for a chemical were influenced by first­

pass metabolism in the intestine and liver (e.g., when toxicity is caused by metabolites of the 

contaminant). Chemicals absorbed through the skin are distributed through the body without 

undergoing this pre systemic transformation to the more toxic metabolite. Use of oral toxicity 

values to estimate dermal risks could also underestimate risks if oral absorption in the toxicity 

study were significantly less than 100%, and the oral toxicity value did not account for oral 

absorption. In addition, chemicals such as PCBs may cause the toxic effect at the point of 

contact rather than (or in addition to) effects on internal organs after being absorbed through 

the skin. For chemicals that act in this manner, combination of a dermal absorption fraction 

with the estimated toxicity value may underestimate risks to the skin itself. 

6.5 Cumulative Risks 
The summation of cancer risks and noncancer hazards for multiple contaminants is based 

on dose additivity, which assumes that there are no synergistic or antagonistic interactions 

among the contaminants in a mixture and that each contaminant has the same mode of action 

and elicits the same health-effects (USEP A 1989). The cumulative estimates are considered 

screening-level estimates because they tend to overestimate cumulative cancer risks and 

noncancer hazards. 

For example, the estimate of cumulative cancer risk is a sum of upper bound estimates of 

.cancer risk, which are calculated with slope factors representing upper 95% confidence 

bounds of cancer potency. Contaminants with lesser evidence ofhuman carcinogenicity are 

treated the same as contaminants with greater evidence (i.e., USEPA weight-of-evidence 

Groups Band C carcinogens are given the same weight as Group A carcinogens). Group C 

carcinogens contributed less than 2 percent ofthe total cancer risk. Similarly, contaminants 

with RIDs of lower confidence (i.e., larger uncertainty factors) are treated the same as 

contaminants with RIDs ofhigher confidence. The estimates of His presented in this baseline 

risk assessment include contaminants that may induce different health effects or that may act 

by different mechanisms. 
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Chemical-Specific Toxicity Assessments 
for 

Chemicals of Concern 

Health Effects of Chemicals of Concern 

This subsection contains chemical-specific information on the adverse health effects that are caused 

by each chemical of concern at the American Chemical Services site. 

Acetone 

Acetone is a commonly used solvent, which probably is not very persistent in the environment. It is 

considered to have rather low toxicity, and no chronic health hazards have been associated with 

exposure to it. Acetone is not very toxic to aquatic organisms. (Clement Associates) 

Limited human studies have shown that workers exposed to acetone vapors (600 to 2,150 ppm) 

experienced transient eye and nose irritation. Animals exposed to acetone vapors at 45,134 mg/cu.m 

experienced slight, but not significant, decreases in organ and body weights. A study by the EPA 

( 1986) showed increased liver and kidney weights and nephrotoxicity. Acetone was administered by 

gavage for 90 days to groups of albino rats (30/sex/group) at 0, 100, 500, or 2,500 mg/kg/day. 

Statistical analysis of the absolute and relative organ weight data revealed significantly increased 

kidney weights for females in the 500 and 2,500 mg/kg/day groups and increased kidney-to-body and 

brain weight ratios for males and females in the 2,500 mg/kg/day groups. Liver weight and liver/body 

weight ratios were also increased in the 2,500 mg/kg/day males and females. Histopathologic studies 

revealed a marked increase in severity in tubular degeneration of the kidneys and hyaline droplet 

accumulation with increasing doses. 

Acetone has aD classification--not classifiable as to human carcinogenicity, based on lack of data 

concerning carcinogenicity in humans or animals. (IRIS) 

Aldrin 

Aldrin is an organochlorine insecticide also known as HHDN, Octalene, and Aldrec. Pure Aldrin is 

a colorless crystalline solid and a 95% mixture is tan to dark brown. 27 micrograms of Aldrin will 

dissolve in one liter of water, making it very insoluble (ATSDR 1988). 

The health effects as related to the noncarcinogenic effects of aldrin are demonstrated by Fitzhugh, 

et al., (1964 ). Rats were fed aldrin at levels of 0 to 150 ppm for two years. Liver lesions 

characteristic of chlorinated insecticide poisoning were observed at dose levels of 0.5 ppm and 

greater. A statistically significant increase in liver-to-body weight ratio was observed at all dose 

levels (IRIS 1987). 



Regarding the carcinogenic effects of aldrin, human carcinogenicity data are inadequate for evidence 

of aldrin being a human carcinogen. Animal studies, however, are sufficient to classify aldrin as a 

probable human carcinogen or group B2. 

Orally administered aldrin produced significant increases in tumor responses in three different strains 

of mice in both males and females. Tumor induction has been observed for structurally related 

chemicals, including dieldrin, a metabolite. 

Ammonia 

Ammonia is a colorless gas with a very sharp odor. Ammonia easily dissolves in water, where it 

changes to ammonium, which is not a gas and does not smell. Eighty percent of all man-made ammonia 

is used as fertilizer. Ammonia is also used to manufacture synthetic fibers, plastics and explosives. 

Many cleaning products also contain ammonia. Ammonia does not last very long in the environment. 

In soil or water, plants and microorganisms rapidly take up ammonia. In the air, ammonia will last 

about a week. (A TSDR) 

Holness et al (1989) investigated production workers exposed to ammonia in a soda ash facility. 

Since the study was cross-sectional in design with a small population, it is possible that selection bias 

may have occurred. Therefore the critical effects include decreased pulmonary function or changes 

in subjective symptomatology could not be established. Broderson et al (1976) exposed groups of 

F344 rats continuously to 25,50, 150, or 250 ppm ammonia for 7 days prior to inoculation and from 

28-42 days after. All levels of ammonia, whether produced naturally or derived from a purified 

source, significantly increased the severity of rhinitis, otitis media and a pneumonia. Furthermore, 

there was a significant concentration response between observed respiratory lesions and increasing 

environmental ammonia concentration for gross and microscopic lesions. 

This substance has not undergone a complete carcinogenic evaluation and determination under US 

EPA's IRIS program for evidence of human carcinogenic potential. 

Antimony 

Antimony is a naturally occurring metal that is used in various manufacturing processes. It exists in 

valence states of 3 and 5 (Budavari, 1989; ATSDR, 1990). Antimony is transported in the blood, its 

distribution varying among species and dependent on its valence state (Felicetti et al., 1974b ). It is 

not metabolized but may bind to macromolecules and react covalently with sulfhydryl and phosphate 

groups (A TSDR, 1990). 

Acute oral exposure of humans and animals to high doses of antimony or antimony-containing 

compounds (antimonials) may cause gastrointestinal disorders (vomiting, diarrhea), respiratory 
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difficulties, and death at extremely high doses (Bradley and Frederick, 1941; Beliles, 1979; A TSDR, 

1990). Subchronic and chronic oral exposure may affect hematologic parameters (A TSDR, 1990). 

Long-term exposure to high doses of antimony or antimonials has been shown to adversely affect 

longevity in animals (Schroeder et al., 1970). Limited data suggest that prenatal and postnatal 

exposure ofrats to antimony interferes with vasomotor responses (Marmo et al., 1987; Rossi et al., 

1987). 

Acute inhalation exposure ofhumans may cause gastrointestinal disorders (probably due to ingestion 

of airborne antimony) (ATSDR, 1990). Long-term occupational exposure of humans has resulted in 

electrocardiac disorders, respiratory disorders, and possibly increased mortality (Renes, 1953; 

Breiger et al., 1954). Antimony levels for these occupational exposure evaluations ranged from 2.2 

to 11.98 mg Sb/m3
. Based on limited data, occupational exposure of women to metallic antimony and 

several antimonials has reportedly caused alterations in the menstrual cycle and an increased 

incidence of spontaneous abortions (Belyaeva, 1967). 

No data were available indicating that dermal exposure of humans to antimony or its compounds 

results in adverse effects. However dermal application of high doses of antimony oxide ( 1 ,5 84 mg 

Sb/kg) resulted in the death of rabbits within one day (IBTL, 1972). Eye irritation due to exposure 

to stibine gas and several antimony oxides has been reported for humans (Stevenson, 1965; Potkonjak 

and Pavlovich, 1983). 

Aroclor - 1242 

Arochlor 1242 is a synonym for polychlorinated biphenyls (PCBs-see below): 

Aroclor 1248 

In general, Rhesus monkeys have shown adverse effects to PCB mixtures at doses I 0-fold lower than 

in other species. Schantz et al. (1989) evaluated neurobehavioral performance in offspring of rhesus 

monkeys that had been exposed to 0.03, 0.1 and 0.2 mg/kg-day of dietary Aroclor 1248 for different 

durations. Mild dermatological lesions and hyperpigmentation about the hairline developed in 

offspring in all the treated groups during nursing, but no signs of toxicity were evident at the time of 

neurological testing (age 14 months). Necropsy of the infants who died showed signs of PCB 

intoxication that included thymic atrophy and skin hyperpigmentation. Offspring weights at birth and 

weaning were significantly reduced in Group III (0.2 mg/kg-day). Decreased performance on a shape 

discrimination problem was observed in Group III when irrelevant cues were inserted. 

This substance has not undergone a complete evaluation and determination under US EPA's IRIS 

program for ev)dence of human carcinogenic potential. 
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Aroclor 1254 

Human data available for risk assessment of Arochlor 1254 are useful only in a qualitative manner. 

Studies of the general population who were exposed to PCBs by consumption of contaminated food, 

particularly neurobehavioral evaluations of infants exposed inutero and/or through lactation, have been 

reported, but the original PCB mixtures, exposure levels and other details of exposure are not known. 

Most of the information on health effects of PCB mixtures in humans is available from studies of 

occupation exposure. Some of these studies examined workers who had some occupational exposure 

to Arochlor 1254, but sequential or concurrent exposure to other Arochlor mixtures nearly always 

occurred, exposure involved dermal as well as inhalation routes (relative contribution by each route 

not known), and monitoring data are lacking or inadequate. Insufficient data are available in these 

studies to determine possible contributions of Aroclor 1254 alone, extent of direct skin exposure and 

possible contaminants. However, it is relevant to note that dermal and ocular effects, including skin 

irritation, chloracne, hyperpigmentation and eyelid and conjunctival irritation, have been observed 

in humans occupationally exposed to Aroclor 1254 and other Aroclor formulas. This substance has 

not undergone a complete evaluation and determination under US EPA's IRIS program for evidence 

of human carcinogenic potential. 

There is a range of noncarcinogenic health effects. Monkeys that ingested 0.005-0,08 mg/kg-day doses 

of Aroclor 1254 showed ocular exudate, prominence and inflammation of the Meibomian glands and 

distortion in nail bed formation. These changes were seen at the lowest dose tested, 0.005 mg/kg-day, 

and a dose-dependent response was demonstrated. Similar changes have been documented in humans 

for accidental oral ingestion of PCBs. 

Aroclor 1260 

Aroclor 1260 is a synonym for polychlorinated hydrocarbons (PCBs-see below). 

Arsenic 

Arsenic is a naturally-occurring metalloid element. Pure arsenic is not commonly found in the 

environment. It is usually found combined with one or more other elements, such as oxygen, chlorine, 

or sulphur. Arsenic combined with these elements is referred to as inorganic arsenic, while arsenic 

combined with carbon and hydrogen is referred to as organic arsenic. The organic arsenic forms are 

usually less toxic than the inorganic forms. 

The results of human studies indicate that doses as low as 20 to 60 ug/kg/day may produce the 

characteristic signs of arsenic toxicity, including gastrointestinal irritation, anemia, neuropathy, skin 

lesions, vascular lesions, and lipidic or renal injury. There does not appear to be a strong trend 

toward cumulative toxicity because doses of about 50 ug/kg/day produce similar effects after both 

short and long-term exposure. In most cases of subchronic or chronic exposure, many or all of the 
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signs of arsenic toxicity are detected together, indicating systemic end points are similar. Doses of 

about 10 ug/kg/day do not generally cause measurable signs of arsenic intoxication. 

Many reports indicate that dermal exposure to inorganic arsenic compounds leads to dermatitis. 

However, none of these reports provides quantitative information on dose-duration relationships. 

Arsenic is classified as a known carcinogen (Category A) under the Risk Assessment Guidelines of 

1986. Studies have indicated that skin cancer prevalence is proportional to arsenic exposure level. 

Other studies show the same results, with increased frequency of skin cancer or internal cancer in 

individuals exposed to water containing 0~3 mg/1 or more. Failure to detect significant increases at 

lower doses may be due to lack of statistical power in the studies, or it could suggest that arsenic­

induced cancers have a threshold dose. 

Many studies report above-average lung cancer rates in groups of people with above-average 

exposure to airborne arsenic. It has been concluded that arsenic is a more potent lung carcinogen than 

previously believed, with a dose-response relationship concave downward at exposure levels below 

10,000 ug/m3/year. The relationship between lung cancer an urinary arsenic levels was linear, 

suggesting that bioavailability and lung absorption of arsenic tend to be proportionately greater at low 

exposure levels than at high exposure levels. 

EPA has established a maximum contaminant level (MCL) of 0.05 mg/L for arsenic. 

Barium 

Barium is a silvery white metallic element which oxidizes very easily. It is one of the less expensive 

metals that have the distinctive properties of absorbing gases. It belongs to the alkaline earth group, 

resembling calcium chemically. The most important compounds are peroxide, chloride, sulfate, 

carbonate, nitrate, and chlorate. Traces of barium are very widely distributed. 

Compounds ofbarium can be highly toxic. The fatal dose ofBaC 12 for man is reported to be between 

0.8 and 0.9 g (0.55 to 0.6 gas Ba). 

Soluble barium compounds are very toxic to humans after exposure by inhalation or ingestion. The 

greatest effect of barium poisoning is a strong, prolonged stimulant action on muscle. Effects on the 

hematopoietic system and cerebral cortex ofhumans have also been reported. Inhalation of barium 

sulfate dust, barium oxide dust, and barium carbonate gives rise to baritosis, a benign pneumoconiosis 

and occupational disease. 

5 



Baritosis was first described in Italy. Baritosis was later reported in the United Stated in bariet 

miners by Pendergrass Leopold, in Germany, and in Czechoslovakia. Baritosis also occurred among 

workers handling lithopone. Baritosis causes no specific symptoms and no changes in pulmonary 

function. 

Brenniman, et a!., concluded that there was no statistically significant difference in blood pressure 

between humans ingesting drinking water containing barium at 7.3 mg/L compared with 0.1 mg/L. A 

concentration of7 .3 mg/L corresponds to a dose ofO .20 mg/kg/day (assuming that a 70-kg adult drinks 

2 Llday). 

Perry, eta!., exposed weaning rats to barium at 1, 10, or 100 ppm in drinking water for up to 16 

months (average daily barium doses of0.051, 0.51, and 5.1 mglk:g, respectively). There were no signs 

of toxicity at any barium dose level. Systolic blood pressure measurements revealed no increase in 

pressure in animals exposed to 1 ppm barium for 16 months, an increase of 4 mm Hg (p<O.O 1) in 

animals exposed to 10 ppm barium for 16 months, and an increase of 16 mm HG (p<O.OO 1) in animals 

exposed to 100 ppm barium for 16 months. The animals in this study were maintained in a special 

contaminant-free environment and fed a diet designed to reduce exposure to trace metals. It is 

possible that the restricted intake of certain beneficial metals (e.g., calcium and potassium) may have 

predisposed the test animals to the hypertensive effects of barium. 

No evidence ofthe carcinogenicity ofbarium could be located in the literature. 

EPA has established an MCL of 2 mg/L for barium. 

Benzene 

Benzene is an important industrial solvent and chemical intermediate. It is rather volatile, and 

atmospheric photoxidation is probably the most important fate process. Benzene is a known human 

carcinogen, causing leukemia in exposed individuals. It also adversely affects the hematopoietic 

system. Benzene has been shown to be fetotoxic and to cause embryo lethality in experimental animals. 

Exposure to high concentrations of benzene in the air causes central nervous system depression and 

cardiovascular effects, and dermal exposure may cause dermatitis. 

Acute inhalation exposure to benzene at concentrations from 50 to 3, 000 ppm results in a range of 

effects on the nervous system, depending on level and duration. Common signs include dizziness, 

nausea, headache, sleepiness, and loss of coordination. These effects are generally fully reversible, 

although exposure to a very high level (20,000ppm) can induce coma and even cause death. Long-term 

exposure to lower levels of benzene can injure the hematopoietic (blood forming) system. 

Panytopenia, aplastic anemia, and other abnormalities ofblood cells have been reported to occur more 
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frequently in groups of workers exposed to benzene in the workplace at levels perhaps as low as 20 

to 30ppm. (Goldwater, Aksoy, and Goldstein). Similar blood dyscrasia have been reported in many 

animal studies of inhalation exposure to levels of around 100 ppm or higher or oral doses of 50 to 500 

mg/kg/day (Wolfe, 1956; NTP, 1986a). Abnormalities in the immune system have also been detected 

in humans and animals· exposed to benzene (A TSDR 1987). (App A) 

Benzene is classified as a known human carcinogen (Category A) under the Risk Assessment 

Guidelines of 1986. Under the proposed revised Carcinogen Risk Assessment Guidelines (USEPA, 

1996), Benzene is characterized as a known human carcinogen for all routes of exposure based upon 

convincing evidence as well as supporting evidence from animal studies. Epidemiologic studies and 

case studies provide clear evidence of a causal association between exposure to benzene and acute 

nonlymphocytic leukemia (ANLL) and also suggest evidence for chronic nonlyrnphocytic leukemia 

(CNLL). Other neoplastic conditions that are associated with an increased risk in humans are 

hematologic neoplasms, blood disorders such as preleukemia and aplastic anemia, Hodgkin's 

lymphoma, and myelodysplastic syndrome (MDS). These human data are supported by animal studies. 

The experimental animal data add to the argument that exposure to benzene increases the risk of cancer 

in multiple species at multiple organ sites (hematopoietic, oral and nasal, liver, forestomach, preputial 

gland, I ung, ovary, and mammary gland). It is likely that these responses are due to interactions of the 

metabolites of benzene with DNA. Recent evidence supports the viewpoint that there are likely 

multiple mechanistic pathways leading to cancer and, in particular, to leukemogenesis from exposure 

to benzene. (IRIS) 

Beryllium 

Beryllium, one of the lightest of metals, is widely distributed geographically, and has found wide 

application in industry. Some features that have contributed to its wide use in industry are that it is 

a stable lightweight metal with a high melting point, it has a high strength to weight ratio, and it imparts 

resistance to corrosion, vibration, and shock when alloyed with other metals. 

Beryllium usually exists in nature as a compound. Bextrandixe and beryl ores are used commercially 

for obtaining beryllium. Beryllium is also found in coal and gasoline. Common forms of beryllium 

are beryllium oxide, fluoride, and hydroxide. 

Although beryllium is a naturally-occurring substance, the major source of its emission to air is the 

combustion of coal and fuel oil, which releases particulates and fly ash containing beryllium into the 

atmosphere. The average concentration of beryllium in coal is 1.8- 2.2 micrograms per gram. Fuel 

oil can contain 0.08 ppm beryllium. The beryllium released from coal combustion is likely to be in 

the form of beryllium oxide. Beryllium oxide is relatively insoluble and would not be mobilized in 

soil or surface water at normal pH ranges. It is believed that most environmental beryllium is present 
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in an insoluble form. This is substantiated by empirical data which indicate that even in polluted 

rivers, dissolved beryllium levels are very low. In most types of soils, beryllium is expected to be 

tightly adsorbed because it displaces divalent cations which share common adsorption sites. Removal 

of beryllium from the atmosphere results from wet and dry deposition. No evidence was found that 

any environmental process results in the volatilization of beryllium into the atmosphere from water 

or soil. 

Exposure to beryllium may lead to certain toxic effects, such as cellular necrosis. Schroeder and 

Mitchner (1975) orally administered beryllium (as beryllium sulfate) to rats at dose levels ofO and 

0.54 mg/kg/day. The exposure was for a lifetime, after which the rats were observed for changes in 

the heart, kidney, liver, and spleen. There were no effects of treatment on these organs noron the 

number of tumors, the life span, urinalysis, serum glucose, cholesterol, and uric acid. 

Occupational exposure to beryllium may lead to beryllium sensitization and progression to chronic 

beryllium diseases. Chronic beryllium disease is a chronic inflammatory lung lesion that can result 

from inhalation exposure to beryllium. Short-term human and animal exposures to high levels of 

beryllium leads to development of inflammation or reddening and swelling of the lungs (similar to 

pneumonia). A skin allergy has been shown to develop when beryllium comes in contact with the skin. 

Beryllium is classified as a probable human carcinogen (Category B2), based on limited evidence of 

carcinogenicity in humans exposed to airborne beryllium (lung cancer) and sufficient evidence of 

carcinogenicity in animals. 

EPA has established an MCL of 0.004 mg/L for beryllium. 

Bis (2-chloroethyl) ether 

Bis (2-chloroethyl) ether was used in the past as a soil fumigant and is now used as a solvent and 

chemical reagent. It is fairly soluble in water and is probably moderately persistent in the 

environment. It caused an increased incidence of liver tumors in male mice following oral 

administration, and it was found to mutagenic using the Ames assay. In the air, it is irritating to the 

eyes and nasal passages and when inhaled can damage the lungs, liver, kidneys and brain. (Clement 

Associates) 

There is little information available concerning the environmental transport and fate of bis (2-

chloroethyl) ether and the relative importance of the various transport and fate processes. Some 

volatilization of this compound form aquatic and terrestrial systems, and subsequent atmospheric 

transport probably can occur. Because it is somewhat soluble in water, bis (2-chloroethyl) ether can 

migrate through the soil. Direct photolysis is not expected to take place in the atmosphere or in surface 
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waters. However photooxidation of the bis(2-chloroethyl) ether that reaches the trophosphere is likely 

to occur. Slow hydrolytic cleavage of the carbon-chlorine bonds can occur and is probably the most 

important aquatic fate. Adsorption on particulate matter does not appear to be a significant 

environmental transport process. A limited amount of indirect evidence suggests that bis(2-

chloroethyl) ether has little potential for bioaccumulation. Available information is not adequate to 

characterize the importance of biodegradation as a fate process. It is reported that significant 

degradation can occur in aquatic systems after a period of acclimation. 

Bis (2-chloroethyl) ether has a B2 classification--probable human carcinogen based on positive 

carcinogenicity results in two strains of mice and evidence ofmutagenicity.(IRIS) 

Bis (2-ethylhexyl) phthalate 

Bis (2-ethylhexyl) phthalate, is a phthalate ester also known as DEHP, dioctyl phthalate, di-n­

butylphthalate, and octoil. Bis (2-ethylhexyl) phthalate is a non-volatile, colorless liquid, only slightly 

soluble in water. It is widely used as a plasticizer for polyvinyl chloride and other polymers and is 

likely to be released to air and water during production and waste disposal of these plastic products. 

Bis (2-ethylhexyl) phthalate will be carried long distances and be removed by rain. Carpenter et al 

(1953) conducted chronic oral toxicity studies on rats, guinea pigs, and dogs. The guinea pigs were 

fed diets containing bis(2-ethylhexyl) phthalate for a period of one year at levels corresponding to 19 

and 64 mg/kg/day. Significant increases were observed in relative liver weights in both treated 

groups. Groups of rats were maintained for 2 years on diets containing bis(2-ethylhexyl) phthalate. 

The results of this study demonstrated that guinea pigs offer the most sensitive animal model. (App A) 

There is inadequate human carcinogenicity data for bis(2-ethylhexyl) phthalate. A mortality study 

conducted by Thiess et a! (1978) was limited by a short follow-up period and unquantified bis (2-

ethylhexyl) phthalate worker exposure. In a NTP (1982) study, rats and mice were fed diets containing 

bis(2-ethylhexyl) phthalate for I 02 weeks. A statistically significant increase in the incidence of 

hepatocellular carcinomas and combined incidence of carcinomas and adenomas were observed in 

female rats and both sexes of the mice. Based on a significant oral dose related increase in liver 

tumor responses in rats and mice, USEP A classified bis(2-ethylhexyl) phthalate as B2-probably human 

carcinogen. (IRIS) 

Cadmium 

Cadmium is a silver-blue-white metal. Pure metallic cadmium is not common in the environment. It 

is most often encountered in combination with other elements such as oxygen, chlorine, and sulfur. 

Metallic cadmium has a low melting point for metal and is insoluble in water. 
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U.S. EPA conducted a toxicokinetic model to determine the highest level of exposure associated with 

a lack of proteinuria of the human renal cortex (i.e., the critical effect). 

Human epidemiological studies of cadmium smelter workers supply limited evidence ofhuman studies 

human lung carcinogenicity. The study by Thun et al. (1985) was reported by the U.S. EPA 

Carcinogen Assessment Group as not adequately accounting for the pos~ibilities of confounding 

factors due to the presence of arsenic or to smoking. Other studies have linked cadmium with prostate 

cancer, and again lung cancer; however, these studies also did not take the presence of other 

carcinogens into effect. 

Chloroform 

Chloroform is a colorless, volatile liquid that is widely used as a general solvent and as an 

intermediate in the production of refrigerants, plastics, and pharmaceuticals (Torkelson and Rowe, 

1976; IARC, 1976). Chloroform is rapidly absorbed from the lungs and the gastrointestinal tract, and 

to some extent through the skin. It is extensively metabolized in the body, with carbon dioxide as the 

major end product. The primary sites of metabolism are the liver and kidneys. Excretion of chloroform 

occurs primarily via the lungs, either as unchanged chloroform or as carbon dioxide (ATSDR, 1989). 

Target organs for chloroform toxicity are the liver, kidneys, and central nervous system. Liver effects 

(hepatomegaly, fatty liver, and hepatitis) were observed in individuals occupationally exposed to 

chloroform (Bomski et al., 1967). Several subchronic and chronic studies by the oral or inhalation 

routes of exposure documented hepatotoxic effects in rats, mice, and dogs (Palmer et al., 1979; 

Munson et al., 1979; Heywood et al., 1979). Renal effects were reported in rats and mice following 

oral and inhalation exposures (Roe et al., 1979; Reuber, 1976; Torkelson et al., 1976), but evidence 

for chloroform-induced renal toxicity in humans is sparse. Chloroform is a central nervous system 

depressant, inducing narcosis and anesthesia at high concentrations. Lower concentrations may cause 

irritability, lassitude, depression, gastrointestinal symptoms, and frequent and burning urination 

(A TSDR, 1989). 

Developmental toxicity studies with rodents indicate that inhaled and orally administered chloroform 

is toxic to dams and fetuses. Possible teratogenic effects were reported in rats and mice exposed to 

chloroform by inhalation (Schwetz et al.; 1974; Murray et al., 1979). Chloroform may cause sperm 

abnormalities in mice and gonadal atrophy in rats (Palmer et al, 1979; Reuber, 1979; Land et al., 

1981 ). 

A Reference Dose (RID) ofO.O 1 mg/kg/day for subchronic and chronic oral exposure was calculated 

from a 1 owest -observed-ad verse-effect level (LO AEL) of 15 mg/kg/ day based on fatty cyst formation 
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in the liver of dogs exposed to chloroform for 7.5 years (Heywood et al., 1979). Development of an 

inhalation Reference Concentration (RfC) is presently under review (U.S. EPA, 1992b ). 

Epidemiological studies indicate a possible relationship between exposure to chloroform present in 

chlorinated drinking water and cancer of the bladder, large intestine, and rectum. Chloroform is one 

of several contaminants present in drinking water, but it has not been identified as the sole or primary 

cause of the excess cancer rate (A TSDR, 1989; U.S. EPA, 1985). In animal carcinogenicity studies, 

positive results included increased incidences of renal epithelial tumors in male rats, hepatocellular 

carcinomas in male and female mice, and kidney tumors in male mice (Jorgensen et al., 1985; Roe et 

al., 1979; NCI, 1976). 

Based on U.S. EPA guidelines, chloroform was assigned to weight-of-evidence Group B2, probable 

human carcinogen, on the basis of an increased incidence of several tumor types in rats and in three 

strains of mice. The carcinogen slope factor ( q1 *) for chloroform is 6.1 E-3 (mglkg/day)"1 for oral 

exposure (U.S. EPA, 1992b) and 8.1E-2 (11g/m3
)"

1 for inhalation exposure (U.S. EPA, 1992a). An 

inhalation unit risk of2.3E-5 (g/m3
)"

1 is based on hepatocellular carcinomas in mice in an oral gavage 

study (U.S. EPA, 1992b). 

Copper 

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and air. Its average 

concentration in the earth's crust is about 50 parts per million. Copper has the ability to alloy with 

many metals, such as zinc, tin, and beryllium. Next to copper metal, copper sulfate is the most 

commercially important use of copper. Copper sulfate is also produced as a by-product of copper 

production by ore-leaching with sulfuric acid. 

There are a number of human cases where they were exposed to levels of copper. For example, cases 

where the single dose was estimated to be between 0.1 mglkg and 0.14 mglkg, symptoms of diarrhea, 

vomiting, and nausea were common. 

High levels of copper can be toxic to humans. Metallic copper dust exposure can cause illness similar 

to metal fume fever which includes chills, fever, aching muscles, dryness of mouth, and headache. 

Exposure to copper fumes produces respiratory tract irritation, nausea, metal fume fever, and 

discoloration of skin and nails. More serious systematic toxic effects include hemolysis, hepatic 

narcosis, gastrointestinal bleeding, hermaturia, proteinuria, convolutions, and death. 

Little information exists concerning subchronic toxicity of copper in the usual laboratory species. The 

one study in the literature that used rats noted an accumulation of copper in the liver and kidney but 

no accumulation was found in the cornea or brain. No criteria of toxicity was mentioned. Several 
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studies on pigs revealed accelerated weight gain at dosed between 1.8 - 3.2 mg/kg/day. At 5.5 

mg/kg/day, reduced growth and hemoglobin levels were noted, as well as increased liver copper 

concentrations. 

Chromium 

The ammonium and alkali metal salts of hexavalent chromium are generally water-soluble, but the 

alkaline metal salts (calcium, strontium) are sparingly soluble or insoluble in water. Hexavalent 

chromium rarely occurs in nature apart from man-made sources because it is readily reduced in the 

presence of oxidizable organic matter; however, hexavalent chromium compounds that occur most 

commonly in the form of chromate and dichromate are stable in many natural waters because of the 

low concentration of reducing matter. Except acetate and nitrate salts, the trivalent chromium 

compounds are generally insoluble in water. In most biological systems, chromium is present in the 

trivalent form. The physical or chemical forms and the mode by which chromium (III) compounds are 

incorporated into biological systems are poorly characterized. 

Chromium occurs naturally in the earth's crust. Continental dust is the primary source of natural 

chromium present in the environment; however, chromium is released to the environment because of 

human activities in much larger amounts. Chromium is primarily removed from the atmosphere by 

fallout and precipitation. Atmospheric chromium removed by physical processes predominantly 

enters surface water or soil; however, before their removal, chromium particles of aerodynamic 

diameter less than 20 urn may remain airborne for long periods and may be transported long distances. 

Because there are no known chromium compounds that can volatilize from water, transport of 

chromi urn from water to the atmosphere is not likely other than by transport in windblown sea sprays. 

Most of the chromium (III) is eventually expected to precipitate in sediments. Small amounts of 

chromium (III) may remain in solution as soluble complexes. Chromium (VI) will be present 

predominantly in soluble form. These soluble forms of chromium may be stable enoughto undergo 

intramedia transport; however, organic matters present in water will eventually reduce chromium (VI) 

to chromium (III). It has been estimated that the residence time of chromium in lake water is from 4.6 

to 18 years. 

Chromium probably occurs as insoluble Cr20 3H 20 in soil because the organic matter in soil is 

expected to convert soluble chromate to insoluble Cr20 3• Chromium in soil may be transported to the 

atmosphere in the aerosol form, and runoff and leaching may transport chromium from soil to surface 

waters and groundwater. Runoff could remove both soluble and bulk precipitate with final deposition 

on either a different land area or a water body. Flooding of soils and the subsequent anaerobic 

decomposition of plant matter may increase mobilization of chromium in soils because of the 

formation of soluble complexes. The half-life of chromium in soils may be several years. 
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Chronic oral studies of chromium compounds have not identified any adverse effects on toxicological 

end points including body and organ weights, clinical chemistry values, and histologic appearance of 

tissue. Chromium (hexavalent) compounds can cause DNA and chromosome damage in animals and 

humans. Inhalation of hexavalent chromium salts cause inflammation and irritation of the nasal 

mucosa, and ulceration and perforation of the nasal septum. Hexavalent chromium also produces 

kidney damage in humans and animals. Chromium (IJD, which is less toxic than hexavalent chromium, 

causes dermatitis in humans upon contact. 

Studies indicate that oral chromium (VI) may result in reproductive toxicity. Inhalation exposure has 

several key effects including respiratory tract effects, irritation of the nasal mucosa; transient 

decreases in lung function; and induction of cancer. Many cases of nasal mucosal ulceration and 

perforation have been reported in workers exposed to chromium (VI). Slight effects on lung function 

have also been observed in exposed workers. 

Studies of chromosome effects in lymphocytes of workers exposed to chromium (VI) have given mixed 

results. In vitro assays for gene mutations, chromosome effects, and cell transformation have 

consistently given positive results for chromium (VI) and negative results for chromium (III). The 

positive dominant lethal study'considered with positive results in human somatic cells raises concern 

that chromium (VI) may be a potentially human germ-cell mutagen. 

Hexavalent chromium is classified as a known human carcinogen (Category A) by the inhalation route 

under the Risk Assessment Guidelines of 1986. Carcinogenicity by the oral route of exposure cannot 

be determined and is classified as Group D. 

Applying the criteria for evaluating the overall weight of evidence for carcinogenicity to humans 

outlined in EPA's guidelines for carcinogen risk assessment (U.S. EPA, 1986), trivalent chromium 

is most appropriately designated a Group D- Not classified as to its human carcinogenicity. Using 

the Proposed Guidelines for Carcinogen Risk Assessment (EPA, 1996), there are inadequate data to 

determine the potential carcinogenicity of trivalent chromium, as discussed below. However, the 

classification of hexavalent chromium as a known human carcinogen raises a concern for the 

carcinogenic potential of trivalent chromium. 

EPA has established an MCL of 0.1 mg/L for chromium (total). 

Di-n-octyl phthalate 

Di-n-octyl phthalate is an aromatic dicarboxylic acid ester. It is a liquid with a very high boiling point 

and a very low vapor pressure that is sometimes mistakenly reported as its isomer, bis(2-ethylhexyl) 
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phthalate, in the literature. No information on the environmental fate or the health effects could be 

located in the literature. (Clement Associates) 

Ethylbenzene 

Ethyl benzene has a strong tendency to partition into the atmosphere, as indicated by its physical and 

chemical properties and the magnitude of the Henry's Law constant. Migration occurs in most soils, 

although sorption and retardation by soil organic carbon may occur to a small extent. Ethyl benzene 

is transported in the atmosphere until it is removed by physical or chemical processes. 

Exposure of humans to ethyl benzene at concentrations of230 ppm and above causes eye and throat 

irritations and vertigo. A variety of acute and subchronic inhalation exposures in rats, mice, and 

rabbits indicate that ethyl benzene causes toxicity to lungs, liver, kidney, and hematological and 

reproductive systems. No data are available on the effects of dermal exposure of humans to ethyl 

benzene. A single study of dermal exposure to ethyl benzene in rabbits found irritation and blistering 

to the skin and eye. 

No data are available on the carcinogenicity of ethyl benzene to humans; therefore, it is classified in 

Class D, not classifiable as to human carcinogenicity. The National Toxicology Program has plans 

to evaluate the rodent carcinogenicity of ethyl benzene (IRIS 1998). 

EPA has established an MCL of0.7 mg/L for this chemical. 

4-Methyi-2-Pentanone 

4-methyl-2-pentanone is a synonym for methyl isobutyl ketone or MIBK. It produced kidney damage 

in exposed rats. In humans, exposure has produced headaches, nausea, vomiting and eye irritations. 

MIBK in general is not very persistent in the environment. It is expected to volatilize fairly readily. 

However, because it is somewhat soluble in water, volatilization form wet environments is probably 

limited. Once in the atmosphere, it is apparently oxidized. MIBK has a low octanol/water partition 

coefficient and therefore is probably not readily absorbed. Biodegradation is probably the 

predominant fate of MIBK in the environment. No studies of carcinogenicity were found in the 

literature. Kidney damage was observ3ed in rats exposed to 400 mg/m3 ofMIBK for 2 weeks but the 

damage appeared to be reversible. MIBK caused headache, nausea, vomiting, and eye irritation in a 

number of workers exposed to concentrations of200 to 2,000 mg/m3. MIBK is probably also not very 

toxic to aquatic species or to terrestrial animals. (Clement Associates) 

Pentachlorophenol 

Pentachlorophenol is probably persistent in the natural environments. It is embryotoxic and fetotoxic. 

Chronic exposure has been shown to cause chloracne, headache, muscle weakness, weight loss, and 

14 



liver and kidney damage. Pentachlorophenol is highly toxic to aquatic orgamsms. (Clement 

Associates) 

The critical effect of pentachlorophenol is liver and kidney pathology according to a rat oral chronic 

study by Schwetz et al (1978). 

Only one chronic study regarding oral exposure was located in the available literature. Twenty-five 

rats/sex were administered 1 of3 doses in the diet. At the 30 mg/kg/day level of treatment, a reduced 

rate of body weight gain and increased specific gravity of the urine were observed in females. 

Pigmentation ofthe liver and kidneys was observed in females exposed at 10 mg/kg/day or higher 

levels and in males exposed to 30 mg/kg/day. The 3 mg/kg/day level of exposure was reported as a 

chronic NOAEL. A number of studies that have investigated the teratogenicity of orally administered 

pentachlorophenol in rodents are available in the literature. Although these studies did not reveal 

teratogenic effects, fetomaternal toxicity was seen at 30 mglkg/day. Since pentachlorophenol 

apparently does not cross the placental barrier, the observed fetotoxicity may be a reflection of 

maternal toxicity. 

The classification, B2-probable human carcinogen, is based on inadequate human data and sufficient 

evidence of carcinogenicity in animals: statistically significant increases in the incidences of multiple 

biologically significant tumor types (hepatocellular adenomas and carcinomas, adrenal medulla 

pheochromocytomas and malignant pheochromocytomas, and/or hemangiosarcomas and hemangiomas) 

in one or both sexes ofB6C3F1 mice using two different preparations ofpentachlorphenol (PeCP). 

In addition, a high incidence of two uncommon tumors (adrenal medulla pheochromocytomas and 

hemangiomas/hemangiosarcomas) was observed with both preparations. This classification is 

supported by mutagenicity data, which provides some indication that PeCP has clastogenic potential. 

Polychlorinated Biphenyls (PCBs) 

This is a general assessment ofPCBs, which include a wide variety of substances. Chemical-specific 

information is contained within individual listings. PCBs are classified B2, probable human 

carcinogens. A 1996 study found liver tumors in female rats exposed to Aroclors 1260, 1254, 1242, 

and 1016, and in male rats exposed to Aroclor 1260. These mixtures contain overlapping groups of 

congeners that, together, span the range of congeners most often found in environmental mixtures. 

Earlier studies found high, significantly significant incidences ofliver tumors in rats ingesting Aroclor 

1260 or Clophen A 60. Mechanistic studies are beginning to identify several congeners that have 

dioxin-like activity and may promote tumors by different modes of action. PCBs are absorbed through 

ingestion, inhalation, and dermal exposure, after which they are transported similarly through the 

circulation. This provides a reasonable basis for expecting similar internal effects from different 

routes of environmental exposure. Information on relative absorption rates suggests that differences 

15 



in toxicity across exposure routes is small. The human studies are being updated; currently available 

evidence is inadequate, but suggestive. (IRIS) 

Tetrachloroethene 

Tetrachlorethene is a synony~ of tetrachloroethylene. Tetrachloroethylene (CAS No. 127-18-4) is a 

halogenated aliphatic hydrocarbon with a vapor pressure of 17.8 mm Hg at 25C (U.S. EPA, 1982). 

The chemical is used primarily as a solvent in industry and, less frequently, in commercial dry­

cleaning operations (ATSDR, 1990). Occupational exposure to tetrachloroethylene occurs via 

inhalation, resulting in systemic effects, and via dermal contact, resulting in local effects. Exposure 

to the general population can occur through contaminated air, food and water (A TSDR, 1990). 

The respiratory tract is the primary route of entry for tetrachloroethylene (NTP, 1986; U.S. EPA, 

1988). The chemical is rapidly absorbed by this route and reaches an equilibrium in the blood within 

3 hours after the initiation of exposure (Hake and Stewart, 1977). Tetrachloroethylene is also 

significantly absorbed by the gastrointestinal (g.i.) tract, but not through the skin (Koppel et al., 1985; 

ATSDR, 1990). The chemical accumulates in tissues with high lipid content, where the half-life is 

estimated to be 55 hours (Stewart, 1969; A TSDR, 1990), and has been identified in perineal fat, brain, 

liver, placentofetal tissue, and amniotic fluid (Savolainen et al., 1977). The proposed first step for the 

biotransformation of tetrachloroethylene is the formation of an epoxide thought to be responsible for 

the carcinogenic potential of the chemical (Renschler and Hoos, 1982; Calabrese and Kenyon, 1991 ). 

Tetrachloroethylene is excreted mainly unchanged through the lungs, regardless of route of 

administration (NTP, 1986). The urine and feces comprise secondary routes of excretion (Monster et 

al., 1979; Ohtsuki et al., 1983). The major urinary metabolite of tetrachloroethylene, trichloroacetic 

acid, is formed via the cytochrome P-450 system (A TSDR, 1990). 

The main targets of tetrachloroethylene toxicity are the liver and kidney by both oral and inhalation 

exposure, and the central nervous system by inhalation exposure. Acute exposure to high 

concentrations of the chemical (estimated to be greater than 1500 ppm for a 30-minute exposure) may 

be fatal to humans (Torkelson and Rowe, 1981 ). Chronic exposure causes respiratory tract irritation, 

headache, nausea, sleeplessness, abdominal pains, constipation, cirrhosis of the liver, hepatitis, and 

nephritis in humans; and microscopic changes in renal tubular cells, squamous metaplasia of the nasal 

epithelium, necrosis of the liver, and congestion of the lungs in animals (Chmielewski et al., 1976; 

Coler and Rossmiller, 1953; Stewart et al., 1970; von Ottingen, 1964; Stewart, 1969; NTP, 1986). 

Some epidemiology studies have found an association between inhalation exposure to 

tetrachloroethylene and an increased risk for spontaneous abortion, idiopathic infertility, and sperm 

abnormalities among dry-cleaning workers, but others have not found similar effects (Kyyronen et al, 

1989; van der Gulden and Zielhuis, 1989). The adverse effects in humans are supported in part by the 
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results of animal studies in which tetrachloroethylene induced fetotoxicity (but did not cause 

malformations) in the offspring of treated dams (Schwetz et al., 1975; Beliles et al., 1980; Nelson et 

al., 1980). 

Reference doses (RIDs) for subchronic and chronic oral exposure to tetrachloroethylene are 1E-1 

mg/kg/day and 1 E-2 mg/kg/day, respectively (Buben and Flaherty, 1985; U.S. EPA, 1990; 1992a). 

These values are based on hepatotoxicity observed in mice given 100 mg tetrachloroethylene/kg body 

weight for 6 weeks and a no-observed-adverse effect level (NOAEL) of20 mg/kg. 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality 

due to various types of cancer, including liver cancer, but the data are regarded as inconclusive 

because of various confounding factors (Lynge and Thygesen, 1990; U.S. EPA, 1988). The tenuous 

finding of an excess of liver tumors in humans is strengthened by the results of carcinogenicity 

bioassays in which tetrachloroethylene, administered either orally or by inhalation, induced 

hepatocellular tumors in mice (NCI, 1977; NTP, 1986). The chemical also induced mononuclear cell 

leukemia and renal tubular cell tumors in rats. Tetrachloroethylene was negative for tumor initiation 

in a dermal study and for tumor induction in a pulmonary tumor assay (Van Duuren et al., 1979; Theiss 

et al., 1977). 

Although U.S. EPA's Science Advisory Board recommended a weight-of-evidence classification of 

C-B2 continuum (C =possible human carcinogen; B2 =probable human carcinogen), the agency has 

not adopted a current position on the weight-of-evidence classification (U.S. EPA, 1992b). In an 

earlier evaluation, tetrachloroethylene was assigned to weight-of-evidence Group B2, probable human 

carcinogen, based on sufficient evidence from oral and inhalation studies for carcinogenicity in 

animals and no or inadequate evidence for carcinogenicity to humans (NCI, 1977; NTP, 1986; U.S. 

EPA, 1987). The unit risk and slope factor values for tetrachloroethylene have been withdrawn from 

IRIS and HEAS T. The upper bound risk estimates from the 19 8 5 Health Assessment Document (U.S. 

EPA, 1985) as amended by inhalation values from the 1987 addendum (U.S. EPA, 1987) have not yet 

been verified by the IRIS-CRAVE Workgroup. For oral exposure, the slope factor is 5.2E-2 

(mg/kg/day)"1
; the unit risk is 1.5E-6 (f..l.g/L)- 1

• For inhalation exposure, the slope factor is 2.0E-3 

(mg/kg/day)"1
; the unit risk ranges from 2.9E-7 to 9.5E-7 (flg/m3

)"
1 with a geometric mean of5.8E-7 

(flg/m3
)"

1 (U.S. EPA, 1987). When the Agency makes a decision about weight-of-evidence, the 

CRAVE-IRIS verification will be completed and the information put on IRIS (U.S. EPA, 1992b). 

Toluene 

The principal effect associated with exposure to toluene is depression of the central nervous system. 

In humans, inhalation of toluene in air at concentrations of 100 ppm can cause sleepiness €ffid 

decreased dexterity. Exposure to levels of 200 to 800 ppm can lead to narcosis, characterized by 
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impaired mental and motor functions. These effects appear to be fully reversible, although very high 

exposures can lead to permanent central nervous system damage and may produce such profound CNS 

depression that death ensues. 

Volatilization appears to be the major route of removal of toluene from aquatic environments, and 

atmospheric reactions of toluene probably subordinate all other fate processes. Photoxidation is the 

primary atmospheric fate process for toluene, and benzaldehyde is reported to be the principal organic 

product. Subsequent precipitation or dry deposition can deposit toluene and its oxidation products into 

aquatic and terrestrial systems. (Clement Associates) 

The principal study was conducted by the National Toxicology Program ( 1989). The oral toxicity of 

toluene was investigated in this subchronic gavage study in F344 rats. Several toxic effects were noted 

at doses greater than or equal to 2500 mg/kg, included prostration, hypoactivity, ataxia, piloerectiion, 

lacrimation, excessive salivation, and body tremors. No signs of biologic significance were seen in 

groups receiving less than or equal to 1250 mg/kg. There were several pathologic findings and organ 

weight changes in the liver, kidney, brain, and urinary bladder. (IRIS) 

Inhalation exposure to toluene does not usually lead to significant effects on tissues other than the 

central nervous system (Bruckner 1981 ), although lung irritation, decreased immunological function, 

and development effects have been noted in some studies of animals or humans exposed to levels of 

200 ppm or higher (Courney, 1942). (HEAST 1991) 

In a 2-year bioassay, Fischer 344 rats (60/sex/group) were exposed to 0, 600, or 1200 ppm toluene 

vapors, 6.5 hours/day, 5 days/week .. At the end of 2 years, there was a significant increase in the 

incidence of erosion of the olfactory epithelium in the exposed animals. (National Toxicology 

Program, 1990).(1RIS) 

Toluene-induced neurotoxicity has been documented in humans over a broad spectrum of severity that 

correlqtes well with concentration. Numerous case studies on chronic toluene abuses (repeatedly 

exposed to greater than 30,000 ppm) have demonstrated functional deficits of the CNS accompanied 

by abnormal morphology of cerebellar and cortical areas o f the brain. Under acute exposure 

conditions (short exposures to greater than 10,000 ppm), toluene produces CNS narcosis (ACGIH). 

Lower concentrations (i.e., 800-400 ppm) have been associated with worker complaints of CNS­

related effects. Clinical studies using controlled exposure to toluene have demonstrated concentration­

related occurrence of complaints such as drowsiness, ataxia, visual impairment, and headache. (IRIS} 

Dermal or ocular contact with toluene can result in irritation and skin damage, but neurological or 

systemic effects have not be noted (A TSDR 1988) 
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There are no studies ofhumans that indicate that toluene is carcinogenic, and cancer studies of animals 

exposed by inhalation (CIIT 1980) or dermal contact (Weiss 1986) have been negative. However, due 

to limitations in these studies, the EPA does not consider the weight of evidence adequate to rank 

toluene as a noncarcinogen. (App A). Toluene did not produce positive results in the majority of 

genotoxic assays. (IRIS) Toluene has been shown to be embryotoxic in experimental animals, and the 

incidence of cleft palate increased in the offspring of dosed mice. (Clement Associates) 

1,1,1-Trichloroethane 

1 ~ 1,1-Trichloroethane (1, 1,1-TCA) was shown to be mutagenic using the Ames assay, and it causes 

transformation in cultured rate embryo cells. Inhalation exposure to high concentration of 1,1, 1-TCA 

depressed the central nervous system; affected cardiovascular function; and damaged the lungs, liver, 

and kidneys in animals and humans. Irritation of the skin and mucous membranes has also been 

associated with human exposure. 1,1, 1-TCA disperses from surface water primarily by volatilization. 

Several studies have indicated that it may be adsorbed onto organic materials in the sediment, but this 

is probably not an important route of elimination from surface water. 1,1, 1-TCA can be transported 

in the groundwater, but the speed of transport depends on the composition ofthe soil. Photooxidation 

by reaction with hydroxyl radicals in the atmosphere is probably the principal fate process. The most 

notable toxic effects of 1,1, 1-TCA in humans and animals are central nervous system depression, 

including anesthesia at very high concentrations and impairment o coordination, equilibrium, and 

judgment at lower concentrations (350 ppm and above), cardiovascular effects, including premature 

ventricular contractions, decreased blood pressure, and sensitization to epinephrine-induced 

arrythmia; and adverse effects on the lungs, liver, and kidneys. Irritation of the skin and mucous 

membranes resulting from exposure have also been reported. (Clement Associates) 

There are no reported human data and animal studies (one lifetime gavage, one intermediate-term 

inhalation) that have demonstrated carcinogenicity. Technical grade 1,1 ,2- trichlorethane gas been 

shown to be weakly mutagenic, although the contaminant, 1 ,4-dioxane, a known animal carcinogen, may 

be responsible for this response. (IRIS) 

Trichloroethene 

Trichloroethene (TCE) is an industrial solvent used primarily in metal degreasing and cleaning 

operations. TCE can be absorbed through the lungs, mucous membranes, gastrointestinal tract, and the 

skin. TCE is extensively metabolized in humans to trichloroacetic acid and trichloroethanol, as well 

as to several minor metabolites, with most of the absorbed dose excreted in urine (A TSDR, 1989; U.S. 

EPA, 1985). 

TCE rapidly volatilizes into the atmosphere where it reacts with hydroxyl radicals to produce 

hydrochloric acid, carbon monoxide, carbon dioxide, and carboxylic acid. This is probably the most 
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important transport and fate process for TCE in surface water and in the upper layer of soil. TCE 

adsorbs to organic materials and can be bioaccumulated to some degree. TCE leaches into the 

groundwater fairly readily. (Clement Associates) 

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs 

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous 

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central 

nervous system symptoms such as headache, dizziness, nausea, and unconsciousness (U.S. EPA, 

1985). Among the reported effects from occupational exposure studies are fatigue, light-headedness, 

sleepiness, vision distortion, abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as 

well as neurobehavioral or psychological changes. Cardiovascular effects include tachycardia, 

extrasystoles, EKG abnormalities, and precordial pain (Landrigan et al., 1987; Grand jean et al., 1955; 

Milby, 1968). The use ofTCE as an anesthetic has been associated with cardiac arrhythmias (U.S. 

EPA, 1985). 

Cases of severe liver and kidney damage, including necrosis, have been reported in humans following 

acute exposure to TCE (Defalque, 1961 ), but these effects generally are not associated with long-term 

occupational exposures. In animals, TCE has produced liver enlargement with hepatic biochemical 

and/or histological changes (Nomiyama et al., 1986; Kjellstrand et al., 1981, 1983; Stott et al., 1982; 

Tucker et al., 1982) and kidney enlargement, renal tubular alterations and/ or toxic nephropathy (NTP, 

1982, 1986a, 1988). Also observed in animals were hematological effects (Tucker et al., 1982; Mazza 

and Brancaccio, 1967) and immunosuppression (Sanders et al., 1982). Inhalation studies with rats 

indicate that TCE is a developmental toxicant causing skeletal ossification anomalies and other effects 

consistent with delayed maturation (Healy et a!., 1982; Dorfmueller et al., 1979). TCE may cause 

dermatitis and dermographism (U.S. EPA, 1985). 

Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to 

TCE and increased cancer risk. Chronic oral exposure to TCE increased the incidences of 

hepatocellular carcinomas in mice and renal adenocarcinomas and leukemia in rats (NTP, 1988; 

Maltoni et al., 1986; NTP, 1986a, 1982; NCI, 1976). Chronic inhalation exposure induced lung and 

liver tumors in mice and testicular Leydig cell tumors in rats (Maltoni et al., 1986, 1988; Fukuda et 

al., 1983; Bell et al., 1978). Although U.S. EPA's Science Advisory Board recommended a weight-of­

evidence classification ofC-B2 continuum (C =possible human carcinogen; B2 =probable human 

carcinogen), the agency has not adopted a current position on the weight-of-evidence classification 

(U.S. EPA, 1992b). In an earlier evaluation, TCE was assigned to weight-of-evidence Group B2, 

probable human carcinogen, based on tumorigenic responses in rats and mice for both oral and 

inhalation exposure and on inadequate data in humans (U.S. EPA, 1987, 1990). Carcinogen slope 
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factors are 1.1 E-2 (mg/kg/day)"1 and 6.0E-3 (mg/kg/day)"1 for oral and inhalation exposure, 

respectively. (U.S. EPA, 1992b ). 

Xylenes 

Most xylenes released to water or soil tend to evaporate into the air because of their moderate 

volatility. Volatilization half-lives range from several hours to several weeks, depending upon 

conditions. Xylenes degrade in air mainly by reacting with photochemically generated hydroxyl 

radicals, with usual half-lives of eight to twenty-four hours. Significant levels may exist in surface 

water or groundwater because of their moderate water solubility. Xylenes have only a moderate 

tendency to adsorb onto soil or sediment because of a fairly low octanol water partition coefficient. 

In water, soil and sediment, biodegradation occurs with usual half-lives of about ten days, but 

volatilization remains the primary fate ·in the environment. (A TSDR) 

Acute inhalation exposure ofhumans to xylenes at levels of200 ppm or higher irritates the eyes, nose, 

and throat (ACGIH 1986; A TSDR 1989). Similar levels (1 00 to 400 ppm) can lead to central nervous 

system effects, including headache, nausea, and decreased performance on tests on mental and physical 

dexterity (EPA 1989; A TSDR 1989). 

Acute oral doses of2,000 mg/kg/day or more leads to shallow ~reathing, unsteadiness, tremors, and 

prostration in mice. These effects tend to appear within five to 10 minutes and last 15 to 60 minutes. 

Acute oral doses of 4,000 to 6,000 mg/kg/day can cause death (EPA 1989). 

Effects oflonger-term exposure of humans to xylene are not well documented, but studies of animals 

suggest the liver is subject to mild injury. Inhalation exposure of rats to concentrations of3,500 ppm 

for six weeks caused liver enlargement (but no histologic abnormalities), but no effects were noted 

at 810 ppm. USEPA has calculated a chronic inhalation RID of0.3 mg/kg/day (HEAST 1991). 

Oral exposure of rats to I 0 mg/kg/day for six months resulted only in increased vacuolation in 

hepatocytes (Bowers 1982). Chronic (2-year) oral dosing of rats with 500 mg/kg/day caused 

hyperactivity (a sign of CNS toxicity) in mice. No clinical signs of injury were detected in rats or 

mice at doses of250 mg/kg/day. Based on this value, the EPA has calculated a chronic oral RID for 

xylene of 2 mg/kg/day (IRIS 1987). 

Another effect of concern is fetotoxicity. Epidemiological studies of women exposed to xylenes are 

not adequate to draw firm conclusions, but fetotoxicity has been reported in animals exposed to 

concentrations of 12 to 691 ppm in air during gestation (A TSDR 1989). This has not been reported 

following oral exposure of animals. 
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Some earlier studies of xylene effects in animals have reported effects on the blood, but this is 

suspected to be because of traces of benzene concentration. No hematological abnormalities were 

detected in the recent subchronic or chronic oral studies. 

Xylene has been found to have some developmental effects in animals exposed to relatively high does, 

but the RID values calculated are believed to be protective for these effects (IRIS 1987). 

Xylenes have been tested for genotoxic potential in a variety of systems, and the results indicate that 

xylene is nonmutagenic (IRIS 1990). Limited data suggest that oral exposure of rats to 500 mg/kg/day 

for one year might cause increased frequency of tumors. In a more thorough study, the NTP ( 1986) 

detected no evidence of tendency to develop tumors in rats exposed to 500 mg/kg/day or in mice 

exposed to 1,000 mg/kg/day for two years. 
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TABLE 3-1 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 1) - Griffith, Indiana 

File· table3 t WK4 

I I I I I I I ! I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Routine Worker & Utility Although large portions of Area 1 are covered by buildings and have a 
Current Surface Soil Surface soil Surface Soil 

Worker Adult Dermal On-Site Quant maintained cover of aggregate material, worker exposures to surface soil may 
occur in areas without aggregate cover. 

Ingestion On-site Quant 
Although large portions of Area 1 are covered by buildings and have a 
maintained cover of aggregate material, worker exposures to surface soil may 
occur in areas without aggregate cover. 

Construction Worker Adult Dermal On-site None No construction during the current land use without reassessment. 

Ingestion On-site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Dermal On-site None Trespassing is controlled by ACS under current land use. 

Ingestion On-site None Trespassing is controlled by ACS under current land use. 

Vapors I Routine Worker & Although large portions of Area 1 are covered by buildings and have a 
Air Adult Inhalation On-Site Quant maintained cover of aggregate material, worker exposures to soil may occur in Particulates Utility Worker 

areas without aggregate cover. 

Construction Worker Adult Inhalation On-site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassing is controlled by ACS under current land use. 

Subsurface soil Subsurface soil Subsurface soi I Routine Worker Adult Dermal On-Site None Routine workers are not expected to engage in intrusive activities greater than 
2 feet below the ground surface. 

Ingestion On-site None Routine workers are not expected to engage in intrusive activities greater than 
2 feet below the ground surface. 

Although large portions of Area 1 are covered by buildings and have a 
Utility Worker Adult Dermal On-Site Quant maintained cover of aggregate material, worker exposures to soil may occur in 

areas without aggregate cover. 

Although large portions of Area 1 are covered by buildings and have a 
Ingestion On-site Quant maintained cover of aggregate material, worker exposures to soil may occur in 

areas without aggregate cover. 

Construction Worker Adult Dermal On-site None No construction during the current land use without reassessment. 

Ingestion On-site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Dermal On-site None Trespassing is controlled by ACS under current land use. 

Ingestion On-site None Trespassing is controlled by ACS under current land use. 

Air 
Vapors I Routine Worker A dull Inhalation On-Site None Routine workers are not expected to engage in intrusive activities. 

Particulates 

Utility Worker Adult Inhalation On-site Quant Utility workers are assumed to work without personal protective equipment. 

Construction Worker Adult Inhalation On-site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassing is controlled by ACS under current land use. 



TABLE 3-1 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 1)- Griffith, Indiana 

File: table3 t WK4 

I I I I I T T l I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Current Surface Water Surface Water Pond, Drainage Routine Worker & Adult Dermal On-Site Quant Workers are likely come into contact with surface water onsite. ditch, Puddles 

Utility Worker Ingestion On-site Quant Workers are likely come into contact with surface water onsite. 

Construction Worker Adult Dermal On-site None Construction workers are not expected to come into contact with onsite surface 
water. 

Ingestion On-site None Construction workers are not expected to come into contact with onsite surface 
water. 

TrespasserNisitor Adolescents Dermal On-site None Trespassing is controlled by ACS under current land use. 

Ingestion On-site None Trespassing is controlled by ACS under current land use. 
--

Vapor emissions Routine workers are likely come into contact with vapor emissions from Area 2 Air Air 
from Area 2 

Routine I Utility Worker Adult Inhalation On-Site Qual 
soil. 

Construction Worker Adult Inhalation On-site Qual Construction workers are likely come into contact with vapor emissions from 
Area 2 soil, but this pathway is not significant. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassing is controlled by ACS under current land use. 

Vapor emissions Routine I Utility Worker Adult Inhalation On-Site Qual Routine workers are likely come into contact with vapor emissions from Area 3 
from Area 3 soil. 

Construction Worker Adult Inhalation On-site Qual Construction workers are likely come into contact with vapor emissions from 
Area 3 soil, but this pathway is not significant. 

TrespasserMsitor Adolescents Inhalation On-site None Trespassing is controlled by ACS under current land use. 

There is potential for rupture or explosion of buried drums and continuing 
Other Soil Buried Drums Routine Worker I Adult Dermal On-Site Qual uncontrolled hazardous waste release. However, this pathway is not easily 

quantifiable. 

There is potential for rupture or explosion of buried drums and continuing 
Utility Worker Ingestion On-site Qual uncontrolled hazardous waste release. However, this pathway is not easily 

quantifiable. 

There is potential for rupture or explosion of buried drums and continuing 
Construction Worker Adult Dermal On-site Qual uncontrolled hazardous waste release. However, this pathway is not easily 

quantifiable. 

There is potential for rupture or explosion of buried drums and continuing 
Ingestion On-site Qual uncontrolled hazardous waste release. However, this pathway is not easily 

quantifiable. 

TrespasserNisitor Adolescents Dermal On-site None Trespassing is controlled by ACS under current land use. 

Ingestion On-site None Trespassing is controlled by ACS under current land use. 

Air 
Vapors from Routine I Utility Worker Adult Inhalation On-Site Qual 

Routine workers may come into contact with vapors from buried drums. 
buried drums However, this pathway is not easily quantifiable. 

Construction Worker Adult Inhalation On-site Qual 
Construction workers may come into contact with vapors from buried drums. 
However, this pathway is not easily quantifiable. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassing is controlled by ACS under current land use. 
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Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Current Groundwater Groundwater Water from upper 
Routine Worker Adult Dermal On-Site None Routine workers are not expected to engage in activities that would place them 

aquifer in contact with upper aquifer groundwater 

Ingestion On-Site None Routine workers are not expected to engage in activities that would place them 
in contact with upper aquifer groundwater 

Utility Worker Adult Dermal On-Site Quant Utility workers are expected to engage in activities that would place them in 
direct contact with upper aquifer groundwater. 

Ingestion On-Site None Utility workers are not expected to ingest water from the upper aquifer. 

Construction Worker Adult Dermal On-Site None No construction during the current land use without reassessment. 

Ingestion On-Site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Dermal On-Site None Trespassing is controlled by ACS under current land use. 

Ingestion On-Site None Trespassing is controlled by ACS under current land use. 

Air 
Vapors from 

Routine Worker Adult Inhalation On-Site None Routine workers are not expected to engage in activities that would place them 
upper aquifer in contact with upper aquifer groundwater. 

Utility Worker Adult Inhalation On-Site Quant Utility workers are assumed to work without personal protective equipment and 
may inhale vapors from upper aquifer water. 

Construction Worker Adult Inhalation On-Site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Inhalation On-Site None Trespassing is controlled by ACS under current land use. 

Groundwater 
Water from lower Routine Worker & 

Adult Dermal On-Site Quant Routine workers and utility workers may come into contact with water from 
aquifer Utility Worker onsite wells in the lower aquifer. 

Ingestion On-Site Quant Routine workers and utility workers may come into contact with water from 
onsite wells in the lower aquifer. 

Construction Worker Adult Dermal On-Site None No construction during the current land use without reassessment. 

Ingestion On-Site None No construction during the current land use without reassessment. 

TrespasserNisitor Adolescents Dermal On-Site None Trespassing is controlled by ACS under current land use. 

Ingestion On-Site None Trespassing is controlled by ACS under current land use. 

Air 
Vapors from lower Routine Worker & 

Adult Inhalation On-Site Quant 
Routine workers and utility workers may come into contact with water from 

aquifer Utility Worker onsite wells in the lower aquifer. 

Construction Worker Adult Inhalation On-Site None No construction during the current land use without reassessment. 

TrespaserNisitor Adolescents Inhalation On-Site None Trespassing is controlled by ACS under current land use. 
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Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Fu1ure Surface & Surface & Surface & Rou1ine Worker & 
Adult Dermal On-Site Fu1ure workers may be exposed to surface and subsurface soil in the future if 

subsurface soil subsurface soil subsurface soil Utility Worker Quant 
cover is not maintained. 

Ingestion On-site Quant Fu1ure workers may be exposed to surface and subsurface soil in the future if 
cover is not maintained. 

Construction Worker Adult Dermal On-site Quant Due to shallow depth to groundwater, construction workers are assumed to 
work only to a depth of 4 feet below surface. 

Ingestion On-site Quant Due to shallow depth to groundwater, construction workers are assumed to 
work only to a depth of 4 feet below surface. 

TrespasserNisitor Adolescents Dermal On-site Quant Trespasser exposures to surface soil may accur in areas withou1 aggregate 
cover. 

Ingestion On-site Quant Trespasser exposures to surface soil may accur in areas without aggregate 
cover. 

Air 
Vapors I Rou1ine Worker & 

Adult Inhalation On-Site Quant Fu1ure workers may be exposed to surface soil in the future if cover is not 
Particulates Utility Worker maintained. 

Construction Worker Adult Inhalation On-site Quant Construction workers are assumed to work withou1 personal protective 
equipment. 

TrespasserNisitor Adolescents Inhalation On-site Quant 
Trespasser exposures to surface soil may accur in areas withou1 aggregate 
cover. 

--

Sediments Sediments Sediments Rou1ine Worker & Adult Dermal On-site Quant Future Worker exposures to sediment are possible in Area I. 

Utility Worker Ingestion On-site Quant Future Worker exposures to sediment are possible in Area I. 

TrespasserNisitor Adolescent Dermal On-site Quant Fu1ure TrespasserNisitor exposures to sediment are possible in Area I. 

Adolescent Ingestion On-site Quant Fu1ure TrespasserNisitor exposures to sediment are possible in Area I. 

Groundwater Groundwater 
Water from upper Rou1ine Worker 

aquifer 
Adult Dermal On-Site None 

Routine workers are not expected to engage in activities that would place them 
in contact with upper aquifer groundwater. 

Ingestion On-site None 
Routine workers are not expected to engage in activities that would place them 
in contact with upper aquifer groundwater. 

Utility Worker Adult Dermal On-Site Quant 
Utility workers are expected to engage in activities that would place them in 
contact with upper aquifer groundwater. 

Ingestion On-Site None Utility workers are not expected to ingest water from the upper aquifer. 

Construction Worker Adult Dermal On-site Quant 
Construction workers are assumed to work without personal protective 
equipment and may contact upper aquifer water. 

Ingestion On-site None Construction workers are not expected to ingest water from the upper aquifer. 

TrespasserNisitor Adolescents Dermal On-site None 
Trespassers are not expected to engage in intrusive activities that would place 
them in contact with upper aquifer groundwater. 
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Future Groundwater Groundwater Water from Upper 
TrespasserNisitor Adolescents Ingestion On-site None Trespassers are not expected to engage in intrusive activities that would place 

Aquifer them in contact with upper aquifer groundwater. 

Air Vapors from 
Routine Worker Adult Inhalation On-Site None Routine workers are not expected to engage in activities that would place them 

upper aquifer in contact with upper aquifer groundwater. 

Utility Worker Adult Inhalation On-site Quant Utiltiy workers are assumed to work without personal protective equipment and 
may inhale vapors from upper aquifer water. 

Construction Worker Adult Inhalation On-site Quant Construction workers are assumed to work without personal protective 
equipment and may inhale vapors from upper aquifer water. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to engage in intrusive activities that would place 
them in contact with upper aquifer groundwater. 

Groundwater 
Water from lower Routine Worker & Adult Denmal On-Site Quant Routine workers and utility workers may come into contact with water from 

aquifer Utility Worker onsite wells in the lower aquifer. 

Ingestion On-site Quant Routine workers and utility workers may come into contact with water from 
onsite wells in the lower aquifer. . 

Construction Worker Adult Dermal On-site None Construction workers are not expected to come into contact with water from 
onsite wells in the lower aquifer. 

Ingestion On-site None Construction workers are not expected to come into contact with water from 
onsite wells in the lower aquifer. 

TrespasserNisitor Adolescents Denmal On-site None Trespassers are not expected to be in contact with lower aquifer groundwater. 

Ingestion On-site None Trespassers are not expected to be in contact with lower aquifer groundwater. 

Air 
Vapors from lower Routine Worker & Adult Inhalation On-Site Quant Routine workers and utility workers may come into contact with water from 

aquifer Utility Worker onslte wells in the lower aquifer. 

Construction Worker Adult Inhalation On-site None 
Construction workers are not expected to come into contact with water from 
onsite wells in the lower aquifer. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to be in contact with lower aquifer groundwater. 

Surface Water Surface Water 
Pond, Drainage Routine Worker 
ditch, Puddles 

Adult Denmal On-Site Quant Routine workers are likely come into contact with surface water onsite. 

Ingestion On-site Quant Routine workers are likely come into contact with surface water onsite. 

Utility Worker Adult Denmal On-Site None Utility workers are not likely come into contact with surface water onsite. 

Ingestion On-site None Utility workers are not likely come into contact with surface water onsite. 

Construction Worker Adult Denmal On-site Quant Construction workers are likely come into contact with surface water onsite. 

Ingestion On-site Quant Construction workers are likely come into contact with surface water onsite. 

TrespasserNisitor Adolescents Denmal On-site Quant Trespassers are likely come into contact with surface water onsite. 

Ingestion On-site Quant Trespassers are likely come into contact with surface water onsite. 
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Future Air Air Vapor emissions Routine I Utility Workers Adult Inhalation On-Site Qual Workers are likely come into contact with vapor emissions from Area 2 soil, but 
from Area 2 this pathway is not significant. 

Construction Worker Adult Inhalation On-site Qual Construction workers are likely come into contact with vapor emissions from 
Area 2 soil, but this pathway is not significant. 

TrespasserNisitor Adolescents Inhalation On-site Qual Trespassers are likely come into contact with vapor emissions from Area 2 soil, 
but this pathway is not significant. 

Vapor emissions Routine I Utility Workers Adult Inhalation On-Site Qual Workers are likely come into contact with vapor emissions from Area 3 soil, but 
from Area 3 this pathway is not significant. 

Construction Worker Adult Inhalation On-site Qual Construction workers are likely come into contact with vapor emissions from 
Area 3 soil, but this pathway is not significant. 

TrespasserNisitor Adolescents Inhalation On-site Qual Trespassers are likely come into contact with vapor emissions from Area 3 soil, 
but this pathway is not significant. 

--
There is potential for rupture or explosion of buried drums and continuing Routine Worker I Utility 

Other Soil Buried Drums Worker 
Adult Dennal On-Site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

There is potential for rupture or explosion of buried drums and continuing 
Ingestion On-site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

There is potential for rupture or explosion of buried drums and continuing 
Construction Worker Adult Dennal On-site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

There is potential for rupture or explosion of buried drums and continuing 
Ingestion On-site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

There is potential for rupture or explosion of buried drums and continuing 
TrespasserNisitor Adolescents Dennal On-site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

There is potential for rupture or explosion of buried drums and continuing 
Ingestion On-site Qual uncontrolled chemical release. However, this pathway is not easily quantifiable 

Air 
Vapors from Routine Worker Adult Inhalation On-Site Qual 

Routine workers may come into contact with vapors from buried drums. 

buried drums However, this pathway is not easily quantifiable. 

Construction Worker Adult Inhalation On-site Qual 
Construction workers may come into contact with vapors from buried drums. 
However, this pathway is not easily quantifiable. 

TrespasserNisitor Adolescents Inhalation On-site Qual 
Trespassers may come into contact with vapors from buried drums. However, 
this pathway is not easily quantifiable. 
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Current Surface Soil Surface soil Surface Soil Routine Worker Adult Dermal On-Site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Utility Worker Adult Dermal On-Site Quant Utility workers may be exposed to soil from 0-10' bgs. 

Ingestion On-site Quant Utility workers may be exposed to soil from 0-10' bgs. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site Quant Trespassers may gai~ access to this area of the site and come into contact with 
surface soil. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soil. 

Air 
Vapors I Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 

Particulates 

Utility Worker Adult lnhalaiton On-site Quant Utility workers are assumed to be in contact with vapors/particulates in surface 
and subsurface soils. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site Quant 
Trespassers may gain access to this area of the site and come into contact with 
surface soil. 

Subsurface soil Subsurface soil Subsurface soil Routine Worker Adult Dermal On-Site None Currenlland use is vacanlland. 

Ingestion On-site None Current land use is vacant land. 

Utility Worker Adult Dermal On-Site Quant Utility workers may be exposed to soil from 0-1 0' bgs. 

Ingestion On-Site Quant Utility workers may be exposed to soil from 0-1 0' bgs. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site None Although trespassers may gain access to the site, it is unlikely 

Ingestion On-site None that they will come into contact with subsurface soil. 

Air 
Vapors I Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 

Particulates 

Utility Worker Adult Inhalation On-site Quant Utility workers may be exposed to soil from 0-1 0' bgs. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None 
Although trespassers may gain access to the site, it is unlikely that they will 
come into contact with subsurface soil. 

Sedim<~nts Sediments Sediments TrespasserNisitor Adolescents Dermal On-Site Quant Trespassers may gain access to this area and come into contact with sediment 

Ingestion On-site Quant Trespassers may gain access to this area and come into contact with sediment 
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Current Groundwater Groundwater 
Water from upper 

Routine Worker & 
aquifer Adult Dermal On-Site None Due to the depth to the upper groundwater aquifer (10-16 feel), workers are not 

expected to have contact with water. 

Utility Worker Ingestion On-site None Due to the depth to the upper groundwater aquifer (10-16 feel). workers are not 
expected to have contact with water. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescenls Dermal On-site None 
Due to the depth to !he upper groundwater aquifer (10-16 feel), trespassers are 
not expected lo have contact with water. 

Ingestion On-site None 
Due lo the depth to !he upper groundwater aquifer (10-16 feel),lrespassers are 
not expected to have contact with water. 

Air 
Vapors from 

Routine I Utility Worker Adult Inhalation On-Site None 
Due to the depth to the upper groundwater aquifer (10-16 feet), workers are not 

upper aquifer expected to have contact with water. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site None 
Trespassers are not expected come into contact with vapors from upper aquifer 
water. 

Groundwater 
Water from lower 

Routine Worker Adult Dermal On-Site None Current land use is vacant land. 
aquifer 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with lower aqu~er water. 

Ingestion On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Air 
Vapors from lower Routine Worker Adult 

aquifer 
Inhalation On-Site None Current land use is vacant land. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Air Air 
Vapor emissions Routine I Ulilily Worker Adult Inhalation On-Site Qual 

Workers are likely come into contact with vapor emissions from Area 3 soil, but 

from Area 3 this pathway is not significant. 

Construction Worker Adult lnhalalion On-site Qual 
Construction workers are likely come into contact with vapor emissions from 
Area 3 soil, but this pathway is not significant. 

TrespasserMsitor Adolescents Inhalation On-site Qual 
Trespassers maycome into contact with vapor emissions from Area 3 soil, but 
this pathway is not significant. 
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Future workers may be exposed to surface and subsurface soil to a depth of 10 

Future Surface and Surface and Surface and Routine Worker Adult Dermal On-Site Quant feet. It was assumed soil to a two fool depth may be brought to the surface 
subsurface soil subsurface soil subsurface soil during utility maintenance and construction work and intermixed with the existing 

surface soil. 

Future workers may be exposed to surfae and subsurface soil to a depth of 10 

Ingestion On-site Quant feet. It was assumed soiil to a two foot depth may be brought to the surface 
during utility maintenance and construction work and intermixed with the existing 
surface soil. 

Utility Worker Adult Dermal On-site Quant 
Workers are assumed to be in contact with subsurface soils to a depth of 1 0 
feet. 

Ingestion On-site Quant 
Workers are assumed to be in contact with subsurface soils to a depth of 1 0 
feet. 

Construction Worker Adult Dermal On-site Quant 
Construction workers are assumed to be in contact with subsurface soils 0 - 4 
feet bgs and work without personal protective equipment. 

(Slab on Grade) Ingestion On-site Quant 
Construction workers are assumed to be in contact with subsurface soils 0 - 4 
feet bgs and work without personal protective equipment. 

Construction worker 
Adult Dermal On-site Quant 

Construction workers are assumed to be in contact with subsurface soils 0-10 
(other) feet bgs and work without personal piotective equipment. 

Ingestion On-site Quant 
Construction workers are assumed to be in contact with subsurface soils 0-10 
feet bgs and work without personal protective equipment. 

TrespasserMsitor Adolescents Dermal On-site Quant 
Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 

Ingestion On-site Quant 
Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 

Vapors I Routine Worker Adult Inhalation On-Site Quant 
Routine workers are assumed to be in contact with vapors/particulates 

Air Particulates subsurface soils brought to the surface. 

Utility Worker Adult Inhalation On-Site Quant 
Utility workers are assumed to be in contact with vapors/particulates subsurface 
soils brought to the surface. 

Construction Worker 
Construction workers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and work without personal 
(Slab on grade) protective equipment. 

Construction worker 
Construction workers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and work without personal 
(other) protective equipment. 

T respasserNisilor Adolescents Inhalation On-site Quant 
Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 
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'------- ---
Current Surface Soil Surface soil Surface Soil Routine Wor1<er Adult Dennal On-Site None Current land use is vacant land. 

Ingestion On-site None Curren! land use is vacant land. 

Utility Wor1<er Adult Dennal On-Site Quant Utility wor1<ers may be exposed to soil from 0-10' bgs. 

Ingestion On-si!e Quant Utility wor1<ers may be exposed to soil from 0-10' bgs. 

Construction Wor1<er Adult Dennal On-si!e None Current land use is vacant land. 

Ingestion On-si!e None Current land use is vacant land. 

TrespasserNisitor Adolescents Dennal On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soiL 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soiL 

Air 
Vapors I 

Routine Wor1<er Adult Inhalation On-Site None Current land use is vacant land. 
Particulates 

Utility Wor1<er Adult lnhalaiton On-site Quant Utility wor1<ers are assumed to be in contact with vapors/particulates in surface 
and subsurface soils. 

Construction Wor1<er Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soiL 

Subsurface soil Subsurface soil Subsurface soil Routine Wor1<er Adult Dennal On-Site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Utility Wor1<er Adult Dennal On-Site Quant Utility wor1<ers may be exposed to soil from 0-10' bgs. 

Ingestion On-Site Quant Utility wor1<ers may be exposed to soil from 0-10' bgs. 

Construction Wor1<er Adult Dennal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dennal On-site None Although trespassers may gain access to the site, it is unlikely 

Ingestion On-site None that they will come into conlacl with subsurface soil. 

Air 
Vapors I Routine Wor1<er Adult Inhalation On-Site None Current land use is vacant land. 

Particulates 

Utility Wor1<er Adult Inhalation On-site Quant Utility wor1<ers may be exposed to soil from 0-1 0' bgs. 

Construction Wor1<er Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None Although trespassers may gain access to the site. it is unlikely that they will 
come into contact with subsurface soiL 

Sediments Sediments Sediments TrespasserNisitor Adolescents Dennal On-Site Quant Trespassers may gain access to this area and come into contact with sediment 

Ingestion On-site Quant Trespassers may gain access to this area and come into contact with sediment 
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Current Groundwater Groundwater 
Water from upper 

Routine Worl<er & Adult Dermal On-Site None Due to the depth to the upper groundwater aquifer (10-16 feet), worl<ers are not 
aquifer expected to have contact with water. 

Utility Worl<er Ingestion On-site None Due to the depth to the upper groundwater aquifer (10-16 feet), worl<ers are not 
expected to have contact with water. 

Construction Worl<er Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site None Due to the depth to the upper groundwater aquifer (10-16 feet), trespassers are 
not expected to have contact with water. 

Ingestion On-site None Due to the depth to the upper groundwater aquifer (1 0-16 feet), trespassers are 
not expected to have contact with water. 

Air 
Vapors from 

Routine I Utility Worl<er Adult Inhalation On-Site None Due to the depth to the upper groundwater aquffer (10-16 feet), worl<ers are not 
upper aquifer expected to have contact with water. 

Construction Worl<er Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None 
Trespassers are not expected come into contact with vapors from upper aquifer 
water. 

Groundwater 
Water from lower 

Routine Worl<er Adult Dermal On-Site None Current land use is vacant land. 
aquifer 

Ingestion On-site None Current land use is vacant land. 

Construction Worl<er Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with lower aquifer water. 
--

Vapors from lower 
Air aquifer 

Routine Worl<er Adult Inhalation On-Site None Current land use is vacant land. 

Construction Worl<er Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Air Air 
Vapor emissions Routine I Utility Worl<er Adult Inhalation On-Site Qual 

Workers are likely come into contact with vapor emissions from Area 3 soil, but 
from Area 3 this pathway is not significant. 

Construction Worl<er Adult Inhalation On-site Qual 
Construction worl<ers are likely come into contact with vapor emissions from 
Area 3 soil, but this pathway is not significant. 

TrespasserMsitor Adolescents Inhalation On-site Qual 
Trespassers maycome into contact with vapor emissions from Area 3 soil, bul 
this pathway is not significant. 
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Future worl<ers may be exposed to surface and subsurface soil to a depth of t 0 

Routine Worl<er Adult Dennal On-Site Quant feet. It was assumed soil to a two foot depth may be brought to the surface 
during utility maintenance and construction wor1< and intermixed with the existing 
surface soil. 

Future worl<ers may be exposed to surfae and subsurface soil to a depth of 10 

Ingestion On-site Quant feet. It was assumed soiilto a two foot depth may be brought to the surface 
during utility maintenance and construction wor1< and intennixed with the existing 
surface soil. 

Utility Worl<er Adult Dennal On-site Quant Worl<ers are assumed to be in contact with subsurface soils to a depth of 10 
feet. 

Ingestion On-site Quant 
Worl<ers are assumed to be in contact with subsurface soils to a depth of 10 
feet. 

Construction Worl<er Adult Dennal On-site Quant 
Construction worXers are assumed to be in contact with subsurface soils 0 - 4 
feet bgs and wor1< without personal protective equipment. 

(Slab on Grade) Ingestion On-site Quant Construction worl<ers are assumed to be in contact with subsurface soils 0 - 4 
feet bgs and wor1< without personal protective equipment. 

Construction worl<er 
Adult Dennal On-site Quant 

Construction worl<ers are assumed to be in contact with subsurface soils 0-10 
(other) feet bgs and wor1< without personal protective equipment. 

Ingestion On-site Quant 
Construction worl<ers are assumed to be in contact with subsurface soils 0-10 
feet bgs and worl< without personal protective equipment. 

TrespasserMsitor Adolescents Dennal On-site Quant 
Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 

Ingestion On-site Quant 
Trespasser exposures are assumed to occur because soil currenUy below the 
surface may be moved to the surface during excavation activities. 

Routine Worl<er Adult Inhalation On-Site Quant 
Routine worl<ers are assumed to be in contact with vapors/particulates 
subsurface soils brought to the surface. 

UtilityWorl<er Adult Inhalation On-Site Quant 
Utility worl<ers are assumed to be in contact with vapors/particulates subsurface 
soils brought to the surface. 

Construction Worl<er 
Construction wor1<ers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and wor1< without personal 
(Slab on grade) protective equipment. 

Construction worl<er 
Construction wor1<ers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and wor1< without personal 
(other) protective equipment. 

TrespasserMsitor Adolescents Inhalation On-site Quant 
Trespasser exposures are assumed to occur because soil currenUy below the 
surface may be moved to the surface during excavation activities. 
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Future Surface Water Surface Water 
Pond, Drainage Routine Wor1<er Adult Dermal On-Site Quant Routine workers are likely come into contact with surface water ensile. ditch. Puddles 

Ingestion On-site Quant Routine workers are likely come into contact with surface water onsite. 

Utility Wor1<er Adult Dermal On-Site None Utility workers are not likely to come into contact with surface water onsite. 

Ingestion On-site None Utility wor1<ers are not likely to come into contact with surface water onsite. 

Sediments Sediments Sediments Routine Worker Adult Dermal On-site Quant Future routine worker exposures to sediment are possible in Area 2. 

Ingestion On-site Quant Future routine wor1<er exposures to sediment are possible in Area 2. 

TrespasserMsitor Adolescent Dermal On-site Quant Future trespasser/visitor exposures to sediment are possible in Area 2. 

Ingestion On-site Quant Future trespasser/visitor exposures to sediment are possible in Area 2. 

Groundwater Groundwater 
Water from upper Routine Wor1<er & Adult Dermal On-Site None 

Due to the depth to the upper groundwater aquifer (10-16 feet). wor1<ers are not 
aquifer expected to have contact with water. 

Utility Wor1<er Ingestion On-site None 
Due to the depth to the upper groundwater aquifer (10-16 feet). wor1<ers are not 
expected to have contact with water. 

Construction Wor1<er Adult Dermal On-site None 
Due to the depth to the upper groundwater aquifer (10-16 feet). construction 
wor1<ers are not expected to have contact with water. 

Ingestion On-site None 
Due to the depth to the upper groundwater aquifer (1 0-16 feet). construction 
wor1<ers are not expected to have contact with water. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected come into contact with upper aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with upper aquifer water. 

Vapors from Routine Wor1<er & 
Adult Inhalation On-Site None 

Due to the depth to the upper groundwater aquifer (10-16 feet). worl<.ers are not 
Air upper aquifer Utility Wor1<er expected to have contact with vapors. 

Construction Wor1<er Adult Inhalation On-site None 
Due to the depth to the upper groundwater aquifer (10-16 feet), construction 
wor1<ers are not expected to have contact with vapors. 

T respasserMsitor Adolescents Inhalation On-site None 
Trespassers are not expected come into contact with vapors from upper aquifer 
water. 

Water from lower Routine Wor1<er & Adult Dermal On-Site Quant 
Routine wor1<ers and utility wor1<ers may come into contact with water from 

Groundwater aquifer onsite wells in the lower aquifer. 

Utility Wor1<er Ingestion On-site Quant Routine wor1<ers and utility wor1<ers may come into contact with water from 
onsite wells in the lower aquifer. 

Construction Wor1<er Adult Dermal On-site None 
Construction wor1<ers are not expected come into contact with lower aquifer 
water. 

Ingestion On-site None 
Construction wor1<ers are not expected come into contact with lower aquifer 
water. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with lower aquifer water. 
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Future Groundwater Air 
Vapors from lower Routine Worker & 

Adult Inhalation On-Site Quant Routine workers and utility workers may come into contact with water vapors 
aquifer UtilityWorl<er from onsite wells in the tower aquifer. 

Construction Worl<er Adult Inhalation On-site None Construction worl<ers are not expected come into contact with vapors from 
lower aquifer water. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected come into contact with vapors from lower aquifer 
water. 

Air Air 
Vapor emissions Routine Worl<er Adult Inhalation On-Site Qual 

Routine worl<ers are likely come into contact with vapor emissions from Area 3 
from Area 3 soil, but this pathway is not significant. 

Construction Worl<er Adult Inhalation On-site Qual 
Construction workers are likely come into contact with vapor emissions from 
Area 3 soil. but this pathway is not significant. 

TrespasserMsitor Adolescents Inhalation On-site Quat 
Trespassers maycome into contact with vapor emissions from Area 3 soil, but 
this pathway is not significant. 

Other Soil Buried Drums 
Routine Worl<er I Utility 

Adult Dermal On-Site Quat 
There is potential for rupture or explosion of buried drums and continuing 

Worl<er uncontrolled chemical release. However, this pathway is not easily quantifiable. 

Ingestion On-site Quat 
There is potential for rupture or explosion of buried drums and continuing 
uncontrolled chemical release. However. this pathway is not easily quantifiable. 

Construction Worl<er Adult Dermal On-site Qual 
There Is potential for rupture or explosion of buried drums and continuing 
uncontrolled chemical release. However. this pathway is not easily quantifiable. 

Ingestion On-site Quat 
There is potential for rupture or explosion of buried drums and continuing 
uncontrolled chemical release. However, this pathway is not easily quantifiable. 

TrespasserMsitor Adolescents Dermal On-site Qual 
There is potential for rupture or explosion of buried drums and continuing 
uncontrolled chemical release. However, this pathway is not easily quantifiable. 

Ingestion On-site Qual 
There is potential for rupture or explosion of buried drums and continuing 
uncontrolled chemical release. However, this pathway is not easily quantifiable. 

Air 
Vapors from Routine Worl<er Adult Inhalation On-Site Qual 

Routine worl<ers may come into contact with vapors from buried drums. 

buried drums However, this pathway is not easily quantifiable. 

Construction Worl<er Adult Inhalation On-site Qual 
Construction worl<ers may come into contact with vapors from buried drums. 
However, this pathway is not easily quantifiable. 

TrespasserMsitor Adolescents Inhalation On-site Qual 
Trespassers may come into contact with vapors from buried drums. However. 
this pathway is not easily quantifiable. 
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Current Surface Soil Surface soil Surface Soil Routine Worker Adult Dermal On-Site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Utility Worker Adult Dermal On-Site Quant Utility workers may be exposed to soil from 0-10 feet bgs. 

Ingestion On-site Quant Utility workers may be exposed to soil from 0-10 feet bgs. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soil. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into contact with 
surface soil. 

Air 
Vapors I Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 

Particulates 

Utility Worker Adult Inhalation On-Site Quant Utility workers may work in this area and come into contact with vapors/ 
particulates from surface soil. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site Quant Trespassers may gain access to this area of the site and come into contact with 
vapors/particulates from surface soil. 

f-----
Subsurface soil Subsurface soil Subsurface soil Routine Worker Adult Dermal On-Site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site None Although trespassers may gain access to the site, it is unlikely they will come 
into contact with subsurface soil. 

Ingestion On-site None Although trespassers may gain access to the site, it is unlikely they will come 
into contact with subsurface soil. 

Air 
Vapors I Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 

Particulates 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None Although trespassers may gain access to the site, it is unlikely they will come 
into contact with vapors/particulates from subsurface soil. 
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----~ 

Current Groundwater Groundwater Water from upper Routine Worker Adult Dermal On-Site None Current land use is vacant land aquifer 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to dig more than 2 feet into the ground and come 
into contact with upper aquifer. 

Ingestion On-site None Trespassers are not expected to dig more than 2 feet into the ground and come 
into contact with upper aquifer. 

Air 
Vapors from Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 
upper aquifer 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to dig more than 2 feet into the ground and come 
into contact with vapors/particulates from upper aquifer. 

Groundwater 
Water from lower Routine Worker Adult 

aquifer 
Dermal On-Site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with lower aquifer water. 

Air 
Vapors from lower Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 

aquifer 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with lower aquifer. 

1-· 
Vapor emissions 

Air Air Routine Worker Adult Inhalation On-Site None Current land use is vacant land. 
from Area 2 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserNisitor Adolescents Inhalation On-site Quant Trespassers are likely come into contact with vapor emissions from Area 2 soil. 
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Future workers may be exposed to surface and subsurface soil to a depth of 10 
Future Surface and Surface and Surface and Routine Worker Adult Dermal On-Site Quant feet. It was assumed soiil to a two foot depth may be brought to the surface 

subsurface soil subsurface soil subsurface soil during utility maintenance and construction work and intermixed with the 
existing surface soil. 

Future workers may be exposed to surface and subsurface soil to a depth of 10 

Ingestion On-stte Quant feet. It was assumed soiil to a two foot depth may be brought to the surface 
during utility maintenance and construction work and intermixed with the 
existing surface soil. 

Utility Worker Adult Dermal On-site Quant Workers are assumed to be in contact with subsurface soils to a depth of 10 
feet. 

Ingestion On-site Quant Workers are assumed to be in contact with subsurface soils to a depth of 10 
feet. 

Construction Worker Adult Dermal On-site Quant Construction workers are assumed to be in contact with subsurface soils 0 - 4 
feet bgs and work without personal protective equipment. 

(Slab on Grade) Ingestion On-site Quant Construction workers are assumed to be in contact with subsurface soils 0- 4 
feet bgs and work without personal protective equipment. 

Construction worker 
Adult Dermal On-site Quant Construction workers are assumed to be in contact with subsurface soils 0-10 

(other) feet bgs and work without personal protective equipment. 

Ingestion On-site Quant Construction workers are assumed to be in contact with subsurface soils 0-10 
feet bgs and work without personal protective equipment. 

TrespasserNisitor Adolescents Dermal On-site Quant Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 

Ingestion On-site Quant 
Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 

Air 
Vapors I Routine Worker Adult Inhalation On-Site Quant Routine workers are assumed to be in contact with vapors/particulates 

Particulates subsurface soils brought to the surface. 

Utility Worker Adult Inhalation On-Site Quant 
Utility workers are assumed to be in contact with vapors/particulates subsurface 
soils brought to the surface. 

Construction Worker 
Construction workers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and work without personal 
(Slab on grade) protective equipment. 

Construction worker 
Construction workers are assumed to be in contact with vapors/particulates 

Adult Inhalation On-site Quant from subsurface soils brought to the surface and work without personal 
(other) protective equipment. 

TrespasserNisitor Adolescents Inhalation On-site Quant Trespasser exposures are assumed to occur because soil currently below the 
surface may be moved to the surface during excavation activities. 
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Fu1ure Subsurface Soil Air 
Vapors I 

TrespasserNisitor Adolescents Inhalation On-site Quant Trespasser exposures are assumed to occur because soil currently below the 
Particulates surface may be moved to the surface during excavation activities. 

Groundwater Groundwater 
Water from upper 

Rou1ine Worker Adult Dermal On-Site None Due to the depth to the upper groundwater aquifer ( 1 0-16 feet). Routine workers 
aquifer are not expected to have contact with water. 

Ingestion On-site None Due to the depth to the upper groundwater aquifer (10-16 feet), Routine workers 
are not expected to have contact with water. 

Construction Worker Adult Dermal On-site None Due to the depth to the upper groundwater aquifer (10-16 feet). construction 
workers are not expected to have contact with water. 

Ingestion On-site None Due to the depth to the upper groundwater aquifer (10-16 feet). construction 
workers are not expected to have contact with water. 

TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected come into contact with upper aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with upper aquifer water. 

Air 
Vapors from Rou1ine Worker Adult Inhalation On-Site None Due to the depth to the upper groundwater aquifer (1 0-16 feet). Rou1ine workers 
upper aquifer are not expected to have contact with vapors. 

Construction Worker Adult Inhalation On-site None Due to the depth to the upper groundwater aquifer (10-16 feet). construction 
workers are not expected to have contact with vapors. 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected come into contact with vapors from upper aquifer 
water. 

Groundwater 
Water from lower Routine Worker & 

Adult Dermal On-Site Quant Rou1ine workers and utility workers may come into contact with water from 
aquifer Utility Worker onsite wells in the lower aquifer. 

Ingestion On-site Quant 
Routine workers and utility workers may come into contact with water from 
onsite wells in the lower aquifer. 

Construction Worker Adult Dermal On-site None 
Construction workers are not expected come into contact with lower aquifer 
water. 

Ingestion On-site None 
Construction workers are not expected come into contact with lower aquifer 
water. 

TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with lower aquifer water. 

Air 
Vapors from lower Routine Worker & Adult Inhalation On-Site Quant Rou1ine workers and u1ility workers may come into contact with water vapors 

aquifer Utility Worker from onsite wells in the lower aquifer. 

L ___ L Construction Worker Adult Inhalation On-site None Construction workers are not expected come into contact with vapors from 
lower aquifer water. 

TrespasserNisitor Adolescents Inhalation On-site None 
Trespassers are not expected come into contact with vapors from lower aquifer 
water. 
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Future Air Air 
Vapor emissions Routine Worker Adult Inhalation On-Site Qual Workers are likely come into contact with vapor emissions from Area 2 soil, but 

from Area 2 this pathway is nol significant. 

Construction Worker Adult Inhalation On-site Qual Construction workers are likely come into contact with vapor emissions from 
Area 2 soil, but this pathway is not significant. 

Air 
Vapor emissions TrespasserNisitor Adolescents Inhalation On-site Qual Trespassers maycome into contact with vapor emissions from Area 2 soil, but 

from Area 2 this pathway is not significant. 
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Current ] Sediment/Surface I 
Soil 

Surface soil Sediment/Surface I 
Soil TrespasserNisitor Adolescents Dermal On-site Quant I Trespassers may gain access to this area of the site and come into 

contact with surface soil. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into 
contact with surface soil. 

Air 
Vapors I 

TrespasserNisitor Adolescents Inhalation On-site None Emission of vapors is expected to be primarily from surface water. 
Particulates Particulates are not expected due to the presence of surface water. 

Subsurface soil Subsurface soil Subsurface soil TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to dig more than 2 feet into the ground 
and come into contact with subsurface soil. 

Ingestion On-site None Trespassers are not expected to dig more than 2 feet into the ground 
and come into contact with subsurface soil. 

Air 
Vapors I TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to dig more than 2 feet into the ground 

Particulates and come into contact with vapors/particulates from subsurface soil. 

Groundwater Groundwater 
Water from upper TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with upper aquifer 

aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with upper aquifer 
water. 

Air 
Vapors from upper 

TrespasserNisitor Adolescents Inhalation On-site None 
Trespassers are not expected to come into contact with vapors from 

aquifer upper aquifer water. 

Groundwater 
Water from lower 

TrespasserNisitor Adolescents Dermal On-site None 
Trespassers are not expected to come into contact with lower aquifer 

aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with lower aquifer 
water. 

Air 
Vapors from lower 

TrespasserNisitor Adolescents Inhalation On-site None 
Trespassers are not expected to come into contact with vapors from 

aquifer lower aquifer water. 

Surface Water Surface Water 
Surface water in 

TrespasserNisitor Adolescents Dermal On-site Quant Trespassers are likely to come into contact with surface water onsite. 
wetlands 

Ingestion On-site Quant Trespassers are likely to come into contact with surface water onsite. 

Air 
Vapors from TrespasserNisitor Adolescents Inhalation On-site Quant 

Trespassers are likely come into contact with vapor emissions from 
surface water surface water. 

Animal Tissue Fish TrespasserNisitor Adolescents Ingestion On-site None Wetlands in Area 4A do no support fish populations. I 
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Future Sediment/Surface I 
Soil Surface soil I Sediment/Surface 

Soil TrespasserNisitor 
I Adolescents I Dermal I On-site 

I Quant Trespassers may gain access to this area of the site and come into 
contact with surface soil. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into 
contact with surface soil. 

Air 
Vapors I 

TrespasserNisitor Adolescents Inhalation On-site None Emission of vapors is expected to be primarily from surface water. 
Particulates Particulates are not expected due to the presence of surface water. 

Subsurface soil Subsurface soil Subsurface soil TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to dig more than 2 feet into the ground 
and come into contact with subsurface soil. 

Ingestion On-site None Trespassers are not expected to dig more than 2 feet into the ground 
and come into contact with subsurface soil. 

Air 
Vapors I 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to dig more than 2 feet into the ground 
Particulates and come into contact with vapors/particulates from subsurface soil. 

Groundwater Groundwater 
Water from upper 

TrespasserNisitor Adolescents Dermal On-site None 
Trespassers are not expected to come into contact with upper aquifer 

aquifer water. 

Ingestion On-site None 
Trespassers are not expected to come into contact with upper aquifer 
water. 

Air 
Vapors from upper 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with vapors from 
aquifer upper aquifer water. 

Groundwater 
Water from lower 

TrespasserNisitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with lower aquifer 
aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with lower aquifer 
water. 

Air 
Vapors from lower 

TrespasserNisitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with vapors from 
aquifer lower aquifer water. 

Surface Water Surface Water 
Surface water in TrespasserNisitor Adolescents Dermal On-site Quant Trespassers are likely to come into contact with surface water ensile. 

wetlands 

Ingestion On-site Quant Trespassers are likely to come into contact with surface water ensile. 

Air 
Vapors from TrespasserNisitor Adolescents Inhalation On-site Quant 

Trespassers are likely to come into contact with vapor emissions from 
surface water surface water. 

Animal Tissue Fish TrespasserNisitor Adolescents Ingestion On-site None Wetlands in Area 4A do no support fish populations. 
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Curren I Sediment Sediment Sediment Utility Worker Adult Dermal On-site Quant Utility workers are expected to engage in activities lhal would place them in 
direct contact with sediment. 

Ingestion On-site Quant Utility workers are expected lo engage in activities I hal would place them in 
direct conlacl with sediment. 

Routine Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

Construction Worker A dull Dermal On-~ite None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserNisilor Adolescents Dermal On-site Quant Trespassers may gain access to this area of the site and come into contact with 
sediment. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into contact with 
sediment. 

Air 
Vapors I 

Utility Worker A dull Inhalation On-site None Utility workers are assumed to be in contact with sediment; however, contact 
Particulates with vapor/particulate emissions is considered insignificant. 

Routine Worker Adult Inhalation On-site None Current land use is vacant land. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsilor Adolescents Inhalation On-sile None Trespassers are assumed to be in contact with sediment; however, contact with 
vapor/particulate emissions is considered insignificant. 

Groundwater Groundwater 
Water from upper Routine Worker Adult Dermal On-site None Current land use is vacant land. 

aquifer 

Ingestion On-site None Current land use is vacant land. 

Utility Worker Adult Dermal On-site Quant 
Utility workers are expected to engage in activities that would place them in 
contact with upper aquifer water. 

Ingestion On-site None Utility workers are not expected to ingest water from the upper aquifer. 

Construction Worker A dull Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected to come into contact with upper aquifer water. 

Ingestion On-site None Trespassers are not expected to come into contact with upper aquifer water. 
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Current Groundwater Air Vapors from upper Utility Worker Adult Inhalation On-Site Quant Utility workers are assumed to work without personal protective equipment and 
aquifer may inhale vapors from upper aquifer water. 

Routine Worker Adult Inhalation On-site None Current land use is vacant land. 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site None Trespassers are not expected to come into contact with vapors from upper 
aquifer water. · 

Groundwater 
Water from lower 

Routine Worker Adult Dermal On-site None Current land use is vacant land. aquifer 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with lower aquifer water. 

Air 
Vapors from lower Routine Worker Adult Inhalation On-site None Current land use is vacant land. 

aquifer 

Construction Worker Adult Inhalation On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Inhalation On-site None 
Trespassers are not expected come into contact with vapors from lower aquifer 
water. 

Surface Water Surface Water 
Pond, Drainage Routine Worker Adult Dermal On-site None Current land use is vacant land. 
ditch, Puddles 

Ingestion On-site None Current land use is vacant land. 

Construction Worker Adult Dermal On-site None Current land use is vacant land. 

Ingestion On-site None Current land use is vacant land. 

TrespasserMsitor Adolescents Dermal On-site Quant Trespassers are likely to come into contact with surface water onsite. 

Ingestion On-site Quant Trespassers are likely to come into contact with surface water onsite. 

Utility Worker Adult Dermal On-site Qual Utility workers are expected to have minimal contact with surface water onsite. 

Ingestion On-site Qual Utility workers are expected to have minimal contact with surface water onsite. 
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Future Sediment Sediment Sediment Routine Worker & Adult Dermal On-site Quant Workers are assumed to be in this area of the site and exposed to sediment. 

Utility Worker Ingestion On-site Quant Workers are assumed lo be in this area of the site and exposed to sediment. 

Construction Worker Adult Dermal On-site Quant Construction workers are assumed to be in this area of the site and exposed to 
sediment. 

(Slab on Grade) Ingestion On-site Quant Construction workers are assumed to be in this area of the site and exposed to _ 
sediment. 

TrespasserNisitor Adolescents Dermal On-site Quant Trespassers may gain access to this area of the site and come into contact with 
sediment. 

Ingestion On-site Quant Trespassers may gain access to this area of the site and come into contact with 
sediment. 

Vapors I Workers are assumed to be in this area of the site and exposed to sediment; 
Air Routine I Utility Worker Adult Inhalation On-Site None however. direct contact with vapor/particulate emissions is considered Particulates 

insignificant. 

Construction workers are assumed to be in this area of the site and exposed to 
Construction Worker Adult Inhalation On-site None sediment; however, direct contact with vapor/particulate emissions is considered 

insignificant. 

Trespassers are assumed to be in this area of the site and exposed to sediment; 
TrespasserNisitor Adolescents Inhalation On-site None however, direct contact with vapor/particulate emissions is considered 

insignificant. 

Groundwater Groundwater 
Water from upper Utility Worker Adult Dermal On-site Quant 

Utility workers are expected to engage in activities that would place them in 
aquifer contact with upper aquifer groundwater. 

Ingestion On-site None Utility workers are not expected to engage ingest upper aquifer groundwater. 

Construction Worker Adult Dermal On-site Quant 
Construction workers are assumed to work without personal protective 
equipment and may contact upper aquifer water. 

Ingestion On-site None Construction workers are not expected to ingest water from the upper aquifer. 

TrespasserNisitor Adolescents Dermal On-site None 
Trespassers are not expected to engage in intrusive activities that would place 
them in contact with upper aquifer groundwater. 

Ingestion On-site None 
Trespassers are not expected to engage in intrusive activities that would place 
them in contact with upper aquifer groundwater. 

Air 
Vapors from upper Utility Worker Adult 

aquifer 
Inhalation On-site Quant Utility workers are assumed to inhale vapors from upper aquifer groundwater. 

Construction Worker Adult Inhalation On-site Quant 
Construction workers are assumed to work without personal protective 
equipment and may inhale vapors from upper aquifer water. 

TrespasserMsitor Adolescents Inhalation On-site None 
Trespassers are not expected to be exposed to vapors from upper aquifer 
groundwater wihile onsite. 
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Future Groundwater Groundwater 
Water from lower Routine Worker & 

Adult Dermal On-Site Quant Routine workers and ulility workers may come into contact with water from onsite 
aquifer Utility Worker wells in the lower aquifer. 

Ingestion On-site Quant Routine worl<ers and utility workers may come into contact with water from onsite 
wells in the lower aquifer. 

Construction Worker Adult Dermal On-site None Construction workers are not expected come into contact with lower aquifer 
water. 

Ingestion On-site None Construction workers are not expected come into contact with lower aquifer 
water. 

TrespasserMsitor Adolescents Dermal On-site None Trespassers are not expected come into contact with lower aquifer water. 

Ingestion On-site None Trespassers are not expected come into contact with lower aquifer water. 

Air 
Vapors from lower Routine Worker & 

Adult Inhalation On-site Quant Routine workers and utility workers are assumed to inhale vapors associated 
aquffer UtilityWorl<er with showering using lower aquifer groundwater. 

Construction Worker Adult Inhalation On-site None Construction workers are not expected come into contact with vapors from lower 
aquifer water. 

TrespasserMsitor Adolescents Inhalation On-site None Trespassers are not expected come into contact with vapors from lower aquifer 
water. 

Surface Water Surface Water 
Pond, Drainage Routine Worl<er Adult Dermal On-site Quant Routine worl<ers are likely come into contact with surface water onsite. 
ditch, Puddles 

Ingestion On-site Quant Routine workers are likely come into contact with surface water onsite. 

Construction Worker Adult Dermal On-site None Construction workers are not expected to come into contact with onsite surface 
water. 

Ingestion On-site None Construction workers are not expected to come into contact with onsite surface 
water. 

TrespasserMsitor Adolescents Dermal On-site Quant Trespassers are likely come into contact with surface water onsite. 

Ingestion On-site Quant Trespassers are likely come into contact with surface water onsite. 

Vapors from surface Routine Worl<er Adult Inhalation On-site None 
Routine worl<ers are likely to come into contact with surface water onsite; 

Air water however, contact with vapors/emissions in this area are considered insignificant. 

Construction Worl<er Adult Inhalation On-site None 
Construction workers are likely to come into contact '!'ith surface water onsite; 
however, contact with vapors/emissions in this area are considered insignificant. 

TrespasserMsitor Adolescents Inhalation On-site None 
Trespassers are likely to come into contact with surface water on site; however. 
contact with vapors/emissions in this area are considered insignificant. 
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1-
Current Surface Soil Surface soil Surface Soil Resident Adult Dermal Off-Site Quant Adult residents may have direct contact with surface soil. 

Ingestion Off-Site Quant Adult residents may have direct contact with surface soil. 

Child Dermal Off-Site Quant Child residents may have direct contact with surface soil. 

Ingestion Off-Site Quant Child residents may have direct contact with surface soil. 

Air Air Off-Site Areas Resident Adult Inhalation Off-Site Quant Adult residents may inhale vapors emitted from surface soil in Areas 2 
and 3 and particulates from Areas 1, 2, 3, and 49. 

Child Inhalation Off-Site Quant Child residents may inhale vapors emitted from surface soil in Areas 2 
and 3 and particulates from Areas 1, 2, 3, and 49. 

Subsurface soil Subsurface soil Subsurface soil Resident Adult Dermal Off-Site None Subsurface soil data does not exist. 

Ingestion Off-Site None Subsurface soil data does not exist. 

Child Dermal Off-Site None Subsurface soil data does not exist. 

Ingestion Off-Site None Subsurface soil data does not exist. 

Air Air Off-Site Areas Resident Adult Inhalation Off-Site Quant Adult residents may inhale vapors and particulates emitted from 
subsurface soil in Areas 2 and 3. 

Child Inhalation Off-Site Quant Child residents may inhale vapors and particulates emitted from 
subsurface soil in Areas 2 and 3. 

1--
Adult residents may have direct contact with upper aquifer water while 

Groundwater Groundwater 
Water from Resident Adult Dermal Off-Site Quant washing cars or watering lawns assuming wells are installed in the 

upper aquifer upper aquifer. 

Adult residents may have direct contact with upper aquifer water while 
Ingestion Off-Site Quant washing cars or watering lawns assuming wells are installed in the 

upper aquifer. 

Child Dermal Off-Site Quant 
Child residents may have direct contact with upper aquifer water while 
swimming assuming wells are installed in the upper aquifer. 

Ingestion Off-Site Quant Child residents may have direct contact with upper aquifer water while 
swimming assuming wells are installed in the upper aquifer. 

-



TABLE 3-6 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 5A) - Griffith, Indiana 

File: table3 6 WK4 

I I I I I I I I I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Current Groundwater Groundwater 
Water from 

Resident Adult Dermal Off-Site Quant Adult residents adjacent to the· site currently use wells installed in the 
lower aquifer lower aquifer for drinking and general household purposes. 

Ingestion Off-Site Quant Adult residents adjacent to the site currently use wells installed in the 
lower aquifer for drinking and general household purposes. 

Child Dermal Off-Site Quant Child residents adjacent to the site currently use wells installed in the 
lower aquifer for drinking and general household purposes. 

Ingestion Off-Site Quant Child residents adjacent to the site currently use wells installed in the 
lower aquifer for drinking and general household purposes. 

Air 
Vapors from Resident Adult Inhalation Off-Site Quant Adult residents adjacent to the site currently use wells installed in the 
lower aquifer lower aquifer for drinking and general household purposes. 

Child Inhalation Off-Site Quant Child residents adjacent to the site currently use wells installed in the 
lower aquifer for drinking and general household purposes. 

Surface Water Surface Water 
Pond, Drainage 

Resident Adult Dermal Off-Site None 
Adult residents are not expected to have direct contact with surface 

ditch, Puddles water. 

Ingestion Off-Site None 
Adult residents are not expected to have direct contact with surface 
water. 

Child Dermal Off-Site None 
Child residents are not expected to have direct contact with surface 
water. 

Ingestion Off-Site None 
Child residents are not expected to have direct contact with surface 
water. 

Other Soil 
Garden fruits Resident Adult Ingestion Off-Site None 

This pathway is not considered to pose a substantial risk to adult 
and vegetables residents. 

Child Ingestion Off-Site None 
This pathway is not considered to pose a substantial risk to child 
residents. 

--· 
Future Surface soil Surface soil Surface Soil Resident Adult Dermal Off-Site Quant Adult residents may have direct contact with surface soil. 

Ingestion Off-Site Quant Adult residents may have direct contact with surface soil. 

Child Dermal Off-Site Quant Child residents may have direct contact with surface soil. 

Ingestion Off-Site Quant Child residents may have direct contact with surface soil. 

Air Air 
Vapor emissions Resident Adult Inhalation Off-Site Quant 

Adult residents may inhale vapors emitted from surface soil in Areas 2 

from Area 2 and 3. 

and Area 3 Child Inhalation Off-Site Quant 
Child residents may inhale vapors emitted from surface soil in Areas 2 
and 3. 



TABLE 3-6 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 5A) - Griffith, Indiana 

File: table3 6.WK4 -
I I I I I I I I I II Scenario Medium Exposure Exposure Receptor Receptor Exposure I On-Site/ Type of I Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Future Subsurface Soil Subsurface soil Subsurface soil Resident Adult Dermal Off-Site None No subsurface soil data exists. 

Ingestion Off-Site None No subsurface soil data exists. 

Child Dermal Off-Site None No subsurface soil data exists. 

Ingestion Off-Site None No subsurface soil data exists. 

Air Air 
Emissions from Resident Adult Inhalation Off-Site Quant Adult residents may inhale vapors emitted from subsurface soil in Areas 
On-Site Areas 2 and 3. 

Child Inhalation Off-Site Quant Child residents may inhale vapors emitted from subsurface soil in Areas 
2 and 3. 

Groundwater Groundwater 
Water from Resident Adult Dermal Off-Site Quant Adult residents may use upper aquifer water for washing cars or 

upper aquifer watering lawns assuming wells are installed in the upper aquifer. 

Ingestion Off-Site Quant Adult residents may use upper aquifer water for washing cars or 
watering lawns assuming wells are installed in the upper aquifer. 

Child Dermal Off-Site Quant Child residents may use upper aquifer water for swimming assuming 
wells are installed in the upper aquifer. 

Ingestion Off-Site Quant 
Child residents may use upper aquifer water for swimming assuming 
wells are installed in the upper aquifer. 

Adult residents adjacent to the site are assumed to use wells installed in 
Water from Resident Adult Dermal Off-Site Quant 

the lower aquifer for drinking and general household purposes. Data 
lower aquifer from lower aquifer wells are used to estimate exposure, and data from 

upper aquifer wells will be used as a bounding estimate. 

Adult residents adjacent to the site are assumed to use wells installed in 

Ingestion Off-Site Quant 
the lower aquifer for drinking and general household purposes. Data 

from lower aquifer wells are used to estimate exposure, and data from 
upper aquifer wells will be used as a bounding estimate. 

Child residents adjacent to the site are assumed to use wells installed in 

Child Dermal Off-Site Quant 
the lower aquifer for drinking and general household purposes. Data 
from lower aquifer wells are used to estimate exposure, and data from 
upper aquifer wells will be used as a bounding estimate. 

Child residents adjacent to the site are assumed to use wells installed in 

Ingestion Off-Site Quant 
the lower aquifer for drinking and general household purposes. Data 

from lower aquifer wells are used to estimate exposure, and data from 
upper aquifer wells will be used as a bounding estimate. 



TABLE 3-6 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 5A)- Griffith, Indiana 

File: table3 6.WK4 -

I I I I I I I I I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Adult residents adjacent to the site are assumed to use wells installed in 

Future Groundwater Air 
Vapors from 

Resident Adult Inhalation Off-Site Quant the lower aquifer for drinking and general household purposes. Data 
lower aquifer from lower aquifer wells are used to estimate exposure, and data from 

upper aquifer wells will be used as a bounding estimate. 

Child residents adjacent to the site are assumed to use wells installed in 

Child Inhalation Off-Site Quant the lower aquifer for drinking and general household purposes. Data 
from lower aquifer wells are used to estimate exposure, and data from 
upper aquifer wells will be used as a bounding estimate. 

Surface Water Surface Water 
Pond, Drainage 

Resident Adult Dermal Off-Site None 
Adult residents are not expected to have direct contact with surface 

ditch, Puddles water. 

Ingestion Off-Site None 
Adult residents are not expected to have direct contact with surface 
water. 

Child Dermal Off-Site None 
Child residents are not expected to have direct contact with surface 
water. 

Ingestion Off-Site None 
Child residents are not expected to have direct contact with surface 
water. 

Other Soil 
Garden fruits Resident Adult Ingestion Off-Site None 

This pathway is not considered to pose a substantial risk to adult 
and vegetables residents. 

Child Ingestion Off-Site None 
This pathway is not considered to pose a substantial risk to child 
residents. 



TABLE 3-7 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 58) - Griffith, Indiana 

File: table3 7.WK4 -

I I I I I I I I I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 
-

Current Groundwater Groundwater 
Water from 

Construction Worker Adult Dermal Off-Site None The current land use is vacant land. upper aquifer 

Ingestion Off-Site None The current land use is vacant land. 

Air 
Vapors from 

Construction Worker Adult Inhalation Off-Site None The current land use is vacant land. upper aquifer 

Groundwater 
Water from 

Commercial Worker Adult Dermal Off-Site None There are no commercial workers using groundwater currently in this 
lower aquifer area of the site. 

Ingestion Off-Site None There are no commercial workers using groundwater currently in this 
area of the site. 

Air 
Vapors from Commercial Worker Adult Inhalation Off-Site None There are no commercial workers using groundwater currently in this 
lower aquifer area of the site. 

Future Groundwater Groundwater 
Water from Construction Worker Adult Dermal Off-Site Quant Construction workers are assumed to work without personal protective 

upper aquifer equipment and may contact upper aquifer water. 

Ingestion Off-Site None Construction workers are not expected to ingest water from the upper 
aquifer. 

Air 
Vapors from Construction Worker Adult Inhalation Off-Site Quant Construction workers are assumed to work without personal protective 
upper aquifer equipment and may inhale vapors from upper aquifer water. 

Groundwater 
Water from Commercial Worker Adult Dermal Off-Site Quant Future commercial uses of lower aquifer (car wash, etc.) are possible. 

lower aquifer 

Ingestion Off-Site None Future commercial users are not expected to use groundwater for 
ingestion. 

Air 
Vapors from C9mmercial Worker Adult Inhalation Off-Site Quant Future commercial uses of lower aquifer (car wash, etc.) are possible. 
lower aquifer 



TABLE 3-8 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 6)- Griffith, Indiana 

File: table3 8 WK4 -
T I I I I T I I I 

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

Current Sediment Sediment Sediment Resident Adult Dermal Off-Site Quant Adult residents could have direct contact with sediment that washes 
from Area 4A. 

Ingestion Off-Site Quant 
Adult residents could have direct contact with sediment that washes 
from Area 4A. 

Child Dermal Off-Site Quant 
Child residents could have direct contact with sediment that washes 
from Area 4A. 

Ingestion Off-Site Quant 
Child residents could have direct contact with sediment that washes 
from Area 4A. 

Air 
Vapors from Resident Adult Inhalation Off-Site None The inha_lati:m of vapors emitted from sediment in Area 4A is expected 

sediment to be 1ns1gmficant to Area 6 residents. 

Child Inhalation Off-Site None 
The inhalation of vapors emitted from sediment in Area 4A is expected 
to be insignificant to Area 6 residents. · 

Surface Water Surface Water Stream Resident Adult Dermal Off-Site Qual 
Adult residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Ingestion Off-Site Qual 
Adult residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Child Dermal Off-Site Qual Child residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Ingestion Off-Site Qual 
Child residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Air 
Vapors from Resident Adult Inhalation Off-Site None 

The inhalation of vapors emitted from surface water in Area 4A is 
surface water expected to be insignificant to Area 6 residents. 

Child Inhalation Off-Site None 
The inhalation of vapors emitted from surface water in Area 4A is 
expected to be insignificant to Area 6 residents. 

Other Soil 
Garden fruits Resident Adult Ingestion Off-Site 

This pathway is not considered to pose a substantial risk to adult 
and vegetables 

None 
residents. 

Child Ingestion Off-Site None 
This pathway is not considered to pose a substantial risk to child 
residents. 

Future Sediment Sediment Sediment Resident Adult Dermal Off-Site Quant Adult residents could have direct contact with sediment that washes 
from Area 4A. 

Ingestion Off-Site Quant 
Adult residents could have direct contact with sediment that washes 
from Area 4A. 

Child Dermal Off-Site Quant 
Child residents could have direct contact with sediment that washes 
from Area 4A. 

Ingestion Off-Site Quant 
Child residents could have direct contact with sediment that washes 
from Area 4A. 

Air 
Vapors from Resident Adult Inhalation Off-Site None 

The inhalation of vapors emitted from sediment in Area 4A is expected 
sediment to be insignificant to Area 6 residents. 

Child Inhalation Off-Site None 
The inhalation of vapors emitted from sediment in Area 4A is expected 
to be insignificant to Area 6 residents. 



TABLE 3-8 

SELECTION OF EXPOSURE PATHWAYS 

American Chemical Services Site (Area 6) - Griffith, Indiana 

File: table3 8.WK4 -

I I I I I I I I I 
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

---------

Future Surface Water Surface Water Stream Resident Adult Dermal Off-Site Qual Adult residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Ingestion Off-Site Qual Adult residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Child Dermal Off-Site Qual Child residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Ingestion Off-Site Qual Child residents are likely to have direct contact with surface water; 
however, the surface water is not contaminated. 

Air 
Vapors from Resident Adult Inhalation Off-Site None The inhalation of vapors emitted from surface water in Area 4A is 
surface water expected to be insignficant to Area 6 residents. 

Child Inhalation Off-Site None The inhalation of vapors emitted from surface water in Area 4A is 
expected to be insignficant to Area 6 residents. 

-· 
Garden fruits This pathway is not considered to pose a substantial risk to adult 

Other Soil and vegetables 
Resident Adult Ingestion Off-Site None 

residents. 

Child Ingestion Off-Site None This pathway is not considered to pose a substantial risk to child 
residents. 



Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Area 2. Soil 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File: TARA3 10 Wk4 

I I 
Exposure Route Parameter Parameter Definition 

Code 

Ingestion cs COPC Concentration in Soil 

IR-S Ingestion Rate of Soil 

CF Conversion Factor 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal cs COPC Concentration in Soil 

SSAF Soil to Skin Adherence Factor 

SA Skin Surtace Anea Available for Contact 

CF Conversion Factor 

DABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

i 
Units 

I mglkg 

mg/day 

kg/mg 

--
days/year 

years 

kg 

days 

days 

mglkg 

mg/cm2-event 

cm2 

kg/mg 

unitless 

days/year 

years 

kg 

days 

days 

Table 3-9 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference i 
I See Risk Tables I See Risk Tables [ See Risk Tables 1 

50 USEPA 1991,97 (1) 25 

1E-006 USEPA 1989 1E-006 

1 USEPA 1989 1 

54 (3) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

See Risk Tables See Risk Tables See Risk Tables 

1 USEPA 1992 0.2 

4,400 USEPA 1992 3,600 

l.OOE-006 USEPA 1989 1.00E-006 

chemical-specific USEPA 1998b chemical-specific 

54 (3) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25.550 USEPA 1991 25,550 

2,129 USEPA.1991 183 

I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CDI) (mg/kg-day)= 

USEPA 1991, 97 (2) CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

(4) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk T abies CDI (mglkg-day) = 

USEPA 1992 CS x CF x SA x AF x ASS X EF X ED X 1/BW X 1/AT 

USEPA 1992 

USEPA 1989 

USEPA 1998b 

(4) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA,1991 

(1) Assume a PI'Qrated Ingestion Rate for soil and sediment in Area 2. Assume that one-half of the exposure time is in soil and the other half is in sediment. Therefore. assume that a trespasser ingests a total of 50 mg of soil per day. 

(2) Assume a PI'Qrated Ingestion Rate for soil and sediment in Area 2. Assume that one-half of the exposure time is in soil and the other half is in sediment. Therefore, assume that a trespasser ingests a total of 25 mg of soil per day. 

(3) Assume 1 day/Week in April, May, Sept, Oct, and 3 days/Week in June, July, and August. 

(4) Assume 1 day/Week in June, July, and August. 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Supelfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

US EPA, 1991: Risk Assessment Guidance for Supelfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, Manch 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPNS00/8-91/0118. 

USEPA, 1993: OSWER Preliminary Review Draft, Supelfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: E~posure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA, 199Bb: Region IX Preliminary Remediation Goals, May 1. 



Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: /Vea 3, Soil 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File· TARAJ 10 wk4 -
! I 

Exposure Route Parameter Parameter Definition 

Code 

Ingestion cs COPC Concentration In Soil 

IR-S Ingestion Rate of Soil 

CF Conversion Factor 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal cs COPC Concentration In Soil 

SSAF Soil to Skin Adherence Factor 

SA Skin Surface Area Available for Contact 

CF Conversion Factor 

DABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

I 
Units 

mglkg 

mglday 

kglmg 

--
days/year 

years 

kg 

days 

days 

mglkg 

mglcm2-event 

cm2 

kglmg 

unltiess 

days/year 

years 

kg 

days 

days 

(1) No sediment In Area 3; therefore, the soil ingestion rata In this area was not prorated. 

(2) Assume 1 day/week In April, May, Sept, Oct, and 3 days/week In June, July, and August. 

(3) Assume 1 day/week In June, July, and August. 

Sources: 

Table 3-10 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk T abies 

100 USEPA 1991, 97 (1) 50 

1E-006 USEPA 1989 1E-006 

1 USEPA 1989 1 

54 (2) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2.129 USEPA 1991 183 

See Risk Tables See Risk Tables See Risk Tables 

1 USEPA 1992 0.2 

4,400 USEPA 1992 3,600 

1.00E-006 USEPA 1989 1.00E-006 

chemical-specific USEPA 1998b chemical-specific 

54 (2) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2.129 USEPA,1991 183 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/54011-891002. 

I 

I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1991,97 (1) CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

(3) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables CDI (mglkg-day) = 

USEPA 1992 CSxCFxSAx AFxABS x EFxEDx1/BWx11AT 

USEPA 1992 

USEPA 1989 

USEPA 1998b 

(3) 

USEPA 1993 

USEPA 1989 

USEPA1991 

USEPA,1991 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Defautt Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-9110118. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Defautt Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA. 19988: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals, May 1. 

./ 
'} 



Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Area 1, Soil 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File: TARA3 16 wk4 -
! I 

Exposure Route Parameter I Parameter Definition 

Code 

Ingestion cs ! COPC Concentration In Soil 

IR-S lngesUon Rate of Soli 

CF Conversion F ector 

Fl FracUon Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal cs COPC ConcentraUon in Soil 

SSAF Soli to Skin Adherence Factor 

SA Skin Surface Area Available for Contact 

CF Conversion Factor 

DABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure DuraUon 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

I 
Units 

mglkg 

mglday 

kglmg 

--

days/year 

years 

kg 

days 

days 

mglkg 

mglcm2-event 

cm2 

kglmg 

unfUess 

days/year 

years 

kg 

days 

days 

Table 3-11 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Val';,e Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk Tables 

50 USEPA 1991,97, (1 25 

1E-006 USEPA 1989 1E-006 

1 USEPA 1989 I 

54 (3) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25,550 USEPA1991 25,550 

2,129 USEPA 1991 183 

See Risk Tables See Risk Tables See Risk Tables 

1 USEPA 1992 0.2 

4,400 USEPA 1992 3,600 

1.00E-006 USEPA 1989 1.00E-006 

chemical-specific USEPA 1998b chemfcef-specltic 

54 (3) 12 

10 USEPA 1993 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA,1991 183 

! I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (COl) (mglkg-day)= 

SEPA 1991,97, (2 CS x IR X CF x Fl x EF x EO x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

{4) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables COl (mg/kg-day) = 

USEPA 1992 CS x CF X SAx AF xABS x EF xED x 1/BWx 1/AT 

USEPA 1992 

USEPA 1989 

USEPA 1998b 

(4) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA. 1991 

(1) Assume a Prorated lngesuon Rate for soil and sediment In Area 1. Assume that one-half of the exposure orne is In soil and the other half is in sediment. Therefore, assume that a traspasser ingests a total of 50 mg of soil per day. 

(2) Assume a Prorated lngesuon Rate for soH and sediment In Area 1. Assume that one-half of the exposure time Is In soil and the other half is In sediment. Therefore, assume that a traspasser Ingests a total of 25 mg of soil per day. 

(3) Assume 1 day/week In April, May, Sept, Oct, and 3 days/week In June, July, and August. 

(4) Assume 1 day/week In June, July, and August. 

Source: 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-891002. 

USEPA. 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Direcuve 9285.6-03, March 15. 

USEPA. 1992: Dermal Exposure Assessment : Principles and Applications. Interim Report. EPA/600/S-911011 B. 

USEPA. 1993: OSWER Preliminary Review Draft, Superfund's Standard DefauH Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA. 1997: Exposure Factors Handbook. August 

USEPA. 19988: Integrated Risk Information System {IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals, May 1. 

.v· 



Fife· tara3 19 wk4 -
I 

Scenario Tlmeframe: Current/Future 

Medium: Sofl 

Exposure Medium: Soil [Ambient Air (Vapors/particulates)) 

Exposure Point: Area 2. Soil 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

I 
Exposure Route Parameter Parameter Definition 

Code 

Units 

Table 3-12 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I 

i I RME RME CT 

Value Rationale/ Value 

Reference 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Inhalation CA COPC Concentration in Alr mgtm3 See Risk Tables I See Risk Tables I See Risk Tables See Risk Tables Chronic Dally Intake (COl) (mglkg-day) = 

IR Inhalation Rate m31day 20 USEPA 1991 20 USEPA 1991 CA x IR x ET x EF xED x 1/BW x 1/AT 

ET Exposure Time hr/hr In day 2124 (1) 1124 (2) 

EF Exposure Frequency days/year 54 (3) 12 (4) 

ED Exposure Duration years 10 (5) 2 (5) 

BW Body Weight kg 50 USEPA 1997 50 USEPA 1997 

AT-C Averaging Time (cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

A T-N Averaging Time (Non-cancer) days 2,129 USEPA 1991 183 USEPA 1991 

(1) Assume that one-half of a trespasse~s exposure time while In Area 21s In soil and the other half is in sediment. Therefore, assume that the trespasser contacts soil a total of 2 hrs/day. 

(2) Assume that one-half of a trespasse~s exposure time while in Area 2 Is In soli and the other half Is In sediment. Therefore, assume that the trespasser contacts soil a total of 1 hr/day. 

(3) Assume 1 day/week In April, May, September, October, and 3 days/week In June, July, and August. 

(3) Assume 1 dey/week In June, July, and August. 

(5) Professional Judgment. 

Sources: 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo/.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1997: Exposure Factors Handbook. August 



Fne· tara3 19 wk4 -
I 

Exposure Route 

Inhalation 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Soil (Ambient Air (Vapors/partlculatesJI 

Exposure Point: Area 3, Soil 

Receptor Population: _Trespasser 

Receptor Age: Adolescent 

I I 
Parameter Parameter Definition 

Coda 

CA COPC Concentration In Air 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

EO Exposure Duration 

BW Body Weight 

AT·C Averaging Time (cancer) 

A T-N Averaging Time (Non-cancer) 

(1) USEPA Region V Standard defauH traspasser scenario. 

(2) Professional Judgment. 

Sources: 

Units 

mg/m3 

m3/day 

hrlhr In day 

days/year 

years 

kg 

days 

days 

Table3-13 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk T abies See Risk Tables See Risk T abies 

20 USEPA 1991 20 

4124 (1) 2124 

54 (1) 12 

10 (2) 2 

50 USEPA 1997 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (COl) (mg/kg-day) = 

USEPA 1991 CA x IR X ET x EF x EO x 1/BW x 1/AT 

(1) 

(1) 

(2) 

USEPA 1997 

USEPA 1991 

USEPA 1991 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo1.1: Human Heallh Evaluation Manual • Supplemental Guidance, Standard OefauH Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1997: Exposure Factors Handbook. August 



File· tara3 19 wk4 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil [Ambient Air (Vapors/particulates)) 

Exposure Point: Area 1, Soil 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

I I l Exposure Route I Parameter Parameter Definition 

Code 

Units 

Table 3-14 
Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I -I 
RME RME CT 

i Value Rationale/ Value 

Reference 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Inhalation I CA Chemical Concentration In Air I mglm3 I See Risk Tables See Risk T abies See Risk Tables See Risk Tables Chronic Dally Intake (CDI) (mglkg-day) = 
IR Inhalation Rate m3/day 20 USEPA 1991 20 USEPA 1991 CA x IR x ET x EF xED x 1/BW x 1/AT 

ET Exposure Time hrlhr in day 2124 (1) 1124 (2) 

EF Exposure Frequency days/year 54 (3) 12 (3) 

ED Exposure DuraUon years 10 (4) 2 (4) 

BW Body Weight kg 50 USEPA 1997 50 USEPA 1997 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

A T-N Averaging Time (Non-cancer) days 2,129 USEPA 1991 183 USEPA 1991 

(1) Assume that one-half of a trespasser's exposure time while In Area 1 Is In soil and the other half Is In sediment. Therefore, assume that the trespasser contacts soil a total of 2 hrs/day. 

(2) Assume that one-half of a trespasser's exposure time while In Area 1 Is In soil and the other half Is In sediment. Therefore, assume that the trespasser contacts soil a total of 1 hr/day. 

(3) USEPA Region V Standard defauH trespasser scenario. 

(4) Professional Judgment. 

Sourcas: 

USEPA, 1991: Risk Assessment Guidance for Supeffund. Vo1.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1997: Exposure Factors Handbook. August 



Scenario nmaframe: CurrenVFuture 

Medium: Sediment 

EJ<pOsure Medium: Sediment 

Exposure Point Area 2, Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File· tare3 32 wk4 -
I I 

EJ<pOsure Route I Parameter I Parameter DefinHion 

Code 

Ingestion I cs I COPC Concentration In Sediment 

IR Ingestion Rate 

CF Conversion Factor 

Fl Fraction Ingested From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Denner cs COPC Concentration In Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

I 
Units 

mg/kg 

mg/day 

kg/mg 

unilless 

days/year 

years 

kg 

days 

days 

mglkg 

kg/mg 

cm'/event 

mg/cm'-<Jvent 

unltless 

days/year 

years 

kg 

days 

days 

Table 3-15 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

1 I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk Tables 

50 USEPA 1991 (1) 25 

1E-006 USEPA 1989 1E-006 

1 USEPA 1989 1 

54 (3) 12 

10 (5) 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

See Risk Tables See Risk Tables See Risk Tables 

1E-006 USEPA 1989 1E.(J()6 

4,400 USEPA 1992 3,600 

1 USEPA 1992 0.2 

Chemical Specific Chemical Specific 

54 (3) 12 

10 (5) 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

I I 
CT Intake Equation/ 

Rationals/ Model Name 

Reference 

See Risk T abies Chronic Daily Intake (CDI) (mg/kg-day) = 
USEPA 1991 (2) CS X IR X CF X Fl x EF X ED x 1 /BW x 1/A T 

USEPA 1989 

USEPA 1989 

(4) 

(5) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk T abies COl (mg/kg-day) = 
USEPA 1989 CSxCFxSAx AFxABS x EFxEDx1/BWx1/AT 

USEPA 1992 

USEPA 1992 

(4) 

(5) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

(1) Assume a Prorated Ingestion Rate for soil and sediment In Area 2. Assume that one-haW of the exposure time Is In soil and the other haW Is In sediment. Therefore, assume that the trespasser Ingests a total of 50 mg of sed•ment per day. 
(2) Assume a Prorated Ingestion Rate for soil and sediment In Area 2. Assume that one-haW of the exposumllme Is In soli and the other haW Is In sediment. Therefore, asume that the tmspasser Ingests a total of 25 mg of sediment per day. 

(3) Assume one day per week In April, May, September and October and three days per week during June, July and August. 

(4) Assume one day per week in June, July, and August. 

(5) Professional judgment. 

Sources: 

USEPA 1989: Risk Assessment Guidance for Superfund. Vot.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/H!9/002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Danna! Exposure Assessment: Prlndples and Applications. Interim Report. EPA/50018-91/0118. 



Table 3-16 
Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Area 4A and 48, Sediment 

Receptor Population: Trespasser 

Receplor Age: Adolescenl 

File· tara3 35 wk4 -
I 1 

Exposure Route Parameler Parameter Deflnltlon 

Code 

Ingestion cs COPC Concentration In Sediment 

IR Ingestion Rate 

CF Conversion Factor 

Fl FmcUon lngesled From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

8W Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal cs COPC Concentration In Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soli to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED E>q10sure Duration 

8W 8odyWelght 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

1 I 
Units RME 

Value 

mglkg See Risk Tables 

mglday 100 

kglmg 1E-006 

uniUess 1 

days/year 54 

years 10 

kg 50 

days 25,550 

days 2,129 

mglkg See Risk Tables 

kglmg 1E-006 

cm'/event 4,400 

mg/cm'-evenl 1 

uniUess Chemical Specific 

days/year 54 

years 10 

kg 50 

days 25,550 

days 2.129 

(1) No soD samples In Area 4A or 48; therefore, the sediment Ingestion rale In these ares was not prorated. 

I 

(2) Assume one day per week In April, May, September and October and three days per week In June, July and August. 

(3) Assume one day per week In June. July, and August. 

(4) Professional judgment. 

Sources: 

RME 

Rationale/ 

Reference 

See Risk Tables 

USEPA 1991 (1) 

USEPA 1989 

USEPA 1989 

(2) 

(4) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables 

USEPA 1989 

USEPA 1992 

USEPA 1992 

(2) 

(4) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

USEPA 1989: Risk Assessment Guidance tor Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-891002. 

USEPA 1991: Supplemental Guidance. Standard Oefautl Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dermal E>q10sure Assessment: Principles and AppriCBtions. Interim Report. EPNS00/8-9110118. 

I 
CT 

Value 

See Risk Tables 

50 

1E-006 

1 

12 

2 

50 

25,550 

183 

See Risk Tables 

IE-006 

3,600 

0.2 

Chemical Specific 

12 

2 

50 

25,550 

183 

I 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Dally Intake (COl) (mg/kg-day) = 

USEPA 1991 (1) CS X IR X CF X Fl x EF xED x 1 IBW x 1/AT 

USEPA 1989 

USEPA 1989 

(3) 

(4) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables COl (mg/kg-day) = 

USEPA 1989 CSxCFxSAx AFxABS x EFxEDx11BWx1/AT 

USEPA 1992 

USEPA 1992 

(3) 

(4) 

USEPA 1989 

USEPA 1991 

USEPA 1991 



Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure.Point: Area 1, Sediment 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

FUe· tara3 29 wk4 -
l I 

Exposure Route I Parameter Parameter Definftion 

Coda 

Ingestion I cs COPC Concentration in Sediment 

IR Ingestion Rate 

CF Conversion Factor 

Fl Fraction Ingested From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

BW BodyWaight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal cs COPC Concentration in Sediment . CF Conversion F ador 

SA Skin Surface Area Available for Contact 

AF Sail to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging T1111e (Non-Cancer) 

l 
Units 

mglkg 

mg/day 

kg/mg 

unHiess 

days/year 

years 

kg 

days 

days 

mglkg 

kg/mg 

em' levant 

mg/cm'..,vent 

uniliass 

days/year 

years 

kg 

days 

days 

Table 3-17 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables Sea Risk Tables 

50 USEPA 1991 (1) 25 

1E-006 USEPA 1989 1E-006 

1 USEPA 1989 1 

54 (3) 12 

10 (5) 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

See Risk Tables See Risk T abies Sao Risk Tables 

1E-006 USEPA 1989 1E-006 

4,400 USEPA 1992 3,600 

1 USEPA 1992 0.2 

Chemical Specific Chemical Specific 

54 (3) 12 

10 (5) 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 USEPA 1991 183 

i 
i 

CT lnlaka Equation/ 

Rationale/ Model Name 

Reference 

Sea Risk Tables I Chronic Daily Intake (CDI) (mglkg-day) = 
USEPA 1991 (2) cs X IR X CF X FiX EF X ED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1989 

(4) 

(5) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables CDI (mglkg-day) = 

USEPA 1989 CS X CF x SA X AF x ASS X EF X ED X 1/BW X 1/AT 

USEPA 1992 

USEPA 1992 

(4) 

(5) 

USEPA 1989 

USEPA 1991 

USEPA 1991 

(1) Assume a Prorated tngastoan Rata far SOli and sadtment In Area 1. Assume that an<HlaH of the exposure lima is In sad and tho ather haH is In sodtmont. Therefore, assume that the trespasser wiD Ingest a total of 50 mg of sedtmant par day. 

(2) Assume 9 Prorated Ingestion Rata far soil and sediment In Area 1. Assume that ano~alf of tho exposure time is in soil and the other half is In sediment. Therefore, assume that the trespasser will ingest a total of 25 mg of sediment par day. 

(3) Assume one day per week In April, May, September and October and three days par week in June, July and August. 

(4) Assume one day par week in June, July, and August. 

(5) Pralessianal)udgment. 

Sources: 

USEPA 1989: Risk Assessment Guidance far Superfund. Vol.1: Human HaaHh Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

USEPA 1991: Supplemental Guidance, Standard DelauH Exposure Factors. Interim Final. OSWER Directive 9285.6.03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Prtndples and Appficatlans. Interim Report. EPA/600/8-91/0118. 



Scenario Timeframe: Fu«ure 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Area 2, Surface Water 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File: tara3 38 wk4 -
I I 

Exposure Route Parameter Parameter Definition 

Code 

I 
Units 

Table 3-18 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i 
I I 

RME RME CT 

Value Rationale/ Value 

Reference 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Ingestion CW COPC Concentration in Surface Water mgll I See Risk Tables See Risk Tables See Risk Tables See Risk Tables Chronic Daily Intake (COl) (mg/kg-day) = 

CR Contact Rale l.lhr 0.05 USEPA 1989 0.05 USEPA 1989 CW x CR x ET x EF xED x IIBW x 1/AT 

ET Exposure Time hr/day 2 (l) 1 (2) 

EF Exposure Frequency days/year 12 (3) 3 (4) 

ED Exposure Duration years 10 (5) 2 (5) 

BW BOdy Weight kg 50 USEPA 1989 50 USEPA 1989 

ATe Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

ATn Averaging Time (Non-Cancer) days 2,129 USEPA 1991 183 USEPA 1991 

Dermal CW COPC Concentration In Surface Water mgiL See Risk T abies See Risk Tables See Risk T abies See Risk T abies COl (mglkg-day) = 

ET Exposure Time hr/day 2 (1) 1 (2) 

PC Permeability Constant cmlhr chemical specific chemical specific 

SA Skin Surface Area Available for Contact cm2 4,400 USEPA 1992 3.600 USEPA 1992 

EF Exposure Frequency days/year 12 (3) 3 (4) 

ED Exposure Dumtion years 10 (5) 2 (5) 

CF Conversion Factor Ucm3 0.001 USEPA 1989 0.001 USEPA 1989 

BW BOdy Weight kg 50 USEPA 1989 50 USEPA 1989 

ATe Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

ATn Averaging Time (Non-Cancer) days 2,129 USEPA 1991 183 USEPA 1991 

(1) Assume that on&-half of the exposure time In Area 21s In soil and the other half is In surface water. Therefore, assume that the trespasser Will contact surface water for 2 hr/day. 

(2) Assume that one-half of the exposure time In Area 2 is In soD and the other half Is In surface waler. Therefore, assume that the trespasser will contact surface water for 1 hr/day. 

(3) Assume once a week in June, July. and august. 

(4) Assume once a month In June, July, and August. 

(5) Professionalludgment. 

Sources: 

USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human HeaHh Evaluation Manual, Part A. OERR. EPN540/1-891002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Principles and Appllcatlons. Interim Report. EPN60018-91/011B. 

CW x SAx PC x ET X EF x EO x CF x 1/BW x 1/AT 



Scenario Tlmeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Polnl: Areas 4A and 48, Surface Water 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File· lara3 41 wk4 -
I I 

Exposure RoU1e Parameter Parameter DellnHion 

Code 

Ingestion cw COPC Concentration in Surface Water 

CR Contact Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

8W 8odyWelght 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal CW COPC Concentration In Surface Water 

ET Exposure Time 

PC Perrneablilly Conslant 

SA Skin Surface Area Available for Conlad 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

8W 8odyWelght 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Unlls 

mg/1. 

Llhr 

hrlday 

days/year 

years 

kg 

days 

days 

mg/1. 

hr/day 

cmlhr 

cm2 

days/year 

years 

Ucm3 

kg 

days 

days 

Table 3-19 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk T abies See Risk T abies See Risk Tables 

0.05 USEPA 1989 0.05 

4 (1) 2 

12 (3) 3 

10 (5} 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 (7) 183 

See Risk Tables See Risk T abtes See Risk Tables 

2 (1) 1 

chemical specific chemical specific 

4,400 USEPA 1992 3,600 

12 (3} 3 

10 (5) 2 

0.001 USEPA t989 0.001 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 (7) 183 

(1) Assume that thelrespasserWIII conlact surface water In Areas 4A and 48 for 4 hours/day since surface sallis not evaluated In these areas. 

(2} Assume that the lrespasser will conlact surface water In Areas 4A and 48 for 2 hours/day since surface soil Is not evaluated In these areas. 

(3) Assume once a week durtng the summer months. 

(4) Assume once a month durtng lhe summer months. 

(5) Assume 10 years basad on the tolal years In the 9-18 year old age group. 

i 
CT Intake Equallon/ 

Rationale/ Model Name 

Reference 

See Risk Tables 1 Chronic Dally Intake (COl) (mglkg-day) = 

USEPA 1989 CW x CR x ET x EF xED x 1/BW x 1/AT 

(2) 

(4) 

(6) 

USEPA1989 

USEPA 1991 

(8) 

See Risk Tables COl (mglkg-day} = 

(2) CWxSAx PCxETx EFxEOxCFx1/BWx1/AT 

USEPA t992 

(4) 

(6) 

USEPA 1989 

USEPA 1989 

USEPA 1991 

(8} 

(6) The CT exposure Is assumed to be much less than the RME exposure. In eddiUon the availability of nearby recreational areas makes trespassing at the sHe less fikely. 

(7) Assume to occur 7 months oU1 of the year for 10 years. 

(8) Assume to occur 3 months out of the year for 2 years. 

Sources: 
USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Oafauft Exposure Factors. lntertm Final. OSWER Dlractlve 9285.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Prindples and Applications. lntertm Report. EPA/5()()/6-9110118. 



File· tara3 43 wk4 

I 
Exposure Route 

Inhalation I 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Water 

Exposure Medium: Air 

Exposure Poinl: Area 4A, Surface Water 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

I 
Parameter Parameter Definition 

Code 

CW I COPC Concentration in Water 

K Volatilization Factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

I 
Units 

I mg/L 

Um3 

m3/hr 

hrlday 

days/year 

years 

kg 

days 

days 

Table 3-19A 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables See Risk Tables 

0.5 USEPA 1991 0.5 

O.B3 USEPA 1991 O.B3 

4 (1) 2 

12 (3) 3 

10 (5) 2 

50 USEPA 19B9 50 

25,550 USEPA 1991 25,550 

2,129 (7) 1B3 
. . 

(1) Assume that the trespasser Will contact surface water 1n Area 4A for 4 hours/day s1nce surface so1I1S not evaluated 1n these areas . 

(2) Assume that the trespasser will contact surface water in Area 4A for 2 hours/day since surface soil is not evaluated in these areas. 

(3) Assume once a week during the summer months. 

(4) Assume once a month during the summer months. 

(5) Assume 10 years based on the total years in the 9-1B year old age group. 

I 
CT 

Rationale/ 

Reference 

See Risk Tables 

USEPA 1991 

USEPA 1991 

(2) 

(4) 

(6) 

USEPA 19B9 

USEPA 1991 

(B) 

(6) The CT exposure is assumed to be much less than the RME exposure. In addition the availability of neamy recreational areas makes trespassing at the site less likely. 

(7) Assume to occur 7 months out of the year for 10 years. 

(B) Assume to occur 3 months out of the year for 2 years. 

Sources: 

USEPA 19B9: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-B9/002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 92B5.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN600/B-911011B. 

I 
Intake Equation/ 

Model Name 

Chronic Daily Intake (COl) (mglkg-day) = 

CW x K x IR x ET x EF xED x 1/BW x 1/AT 



Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Area 1, Surface Water 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

File· tsra3 38 wk4 -
l I 

Exposure Route Parameter Parameter DeflnWon 

Code 

Ingestion cw COPC Concentration In Surface Water 

CR Contscl Rate 

ET Exposure Timfl 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal cw COPC Concentration In Surface Water 

ET Exposure Timfl 

PC Permeability Constant 

SA Skin Surface Area Available for Contact 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

I 
Units 

mg/L 

lJhr 

hr/day 

days/year 

years 

kg 

days 

days 

mg/L 

hr/day 

cmlhr 

cm2 

days/yesr 

years 

Ucm3 

kg 

days 

days 

Table 3-20 
Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I l 
RME RME CT 
Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk Tables 

0.05 USEPA 1989 0.05 

2 (1) 1 

12 (3) 3 

10 (5) 2 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 (7) 183 

See Risk T abies See Risk Tables See Risk Tables 

2 (1) 1 

chemical specific chemical specific 

4,400 USEPA 1992 3,600 

12 (3) 3 

10 (5) 2 

0.001 USEPA 1989 0.001 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

2,129 (7) 183 

I 
CT 

Rationale/ 
Reference 

See Risk Tables 

USEPA 1989 

(2) 

(4) 

(6) 

USEPA 1989 

USEPA 1991 

(8) 

See Risk T abies 

(2) 

USEPA 1992 

(4) 

(6) 

USEPA 1989 

USEPA 1989 

USEPA 1991 

(8) 

(1) Assume that on&-half of the exposure Umels In soli and the other half Is In surface water. Therefore, assume that the traspasser wdl contact surface water for 2 hr/day. 
(2) Assume that one-half of the exposure Ume Is In soil and the other half Is In surface water. Therefore, assume that the traspesser will contact surface water for 1 hr/day. 

(3) Assume once a week during the summer months. 

(4) Assume once a month during the summer months. 

(5) Assume 10 years based on the total yearn In the 9-18 year old age group. 
(8) The CT exposure Is assumed to be much less than the RME exposure. In addition the availability of nearby reaeatlonal areas makes trespassing at the sne less likely. 

(7) Assume to occur 7 months aut of the year for 10 years. 

(8) Assume to occur 3 months out of the year for 2 years. 

Sources: 
USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health EvaluaOon Manual, Part A. OERR. EPN54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dennal Exposure Assessment: Prlndples and Applications. Interim Report. EPA/600/8-9110118. 

I 
Intake Equation! 

Model Name 

Chronic Daily Intake (COl) (mglkg-day) = 

CW x CR x ET x EF x ED x 1 IBW x 1/AT 

COl (mg/kg-day) = 

CWxSAx PCxETx EFxEDxCFx11BWx1/AT 



Scenario Timeframe: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Soil 

Exposure Poinl: Area 1, Surface Soil (0' to 2') 

Receptor Population: Routine wor1<er 

Receptor Age: Adult 

File: TARA3 13 Wk4 

I I 
Exposure Route I Parameter Parameter Definition 

Code 

Ingestion cs COPC Concentration in Soil 

IR-S Ingestion Rate of Soil 

CF Conversion Factor 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal cs COPC Concentration in Soil 

SSAF Soil to Skin Adherence Factor 

SA Skin Surface Area Available for Contact 

CF Conversion Factor 

DABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

Sources: 

i 
Units 

I mg/kg 

mg/day 

kg/mg 

--
days/year 

years 

kg 

days 

days 

mglkg 

mg/cm2-event 

cm2 

kg/mg 

unilless 

days/year 

years 

kg 

days 

days 

Table 3-21 
Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables 1 See Risk Tables I See Risk Tables 

87.5 USEPA 1991, 97 43.75 

tE-006 USEPA 1989 IE-006 

1 USEPA 1989 1 

250 USEPA 1991 219 

25 USEPA 1993 5 

70 USEPA 1989 70 

25,550 USEPA 1991 25,550 

9,125 USEPA 1991 1,825 

See Risk Tables See Risk Tables See Risk Tables 

1 USEPA 1992 0.2 

5,800 USEPA 1992 5,000 

l.OOE-006 USEPA 1989 t.OOE-006 

chemical-specific USEPA 1998b chemical-specific 

250 USEPA 1991 219 

25 USEPA 1993 5 

70 USEPA 1989 70 

25.550 USEPA 1991 25,550 

9,125 USEPA, 1991 1,825 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.!: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

I 

i 
CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1991,97 CS X IR x CF X Fl X EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 19_9_1 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables CDI (mglkg-day) = 

USEPA 1992 CS x CF x SAx AF x ABS x EF xED x 1/BWx 1/AT 

USEPA 1992 

USEPA 1989 

USEPA 1998b 

USEPA 1991 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA, 1991 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-91/011 B. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA, 1998b: Region IX Preliminary Remediation Goals. May 1. 



Table 3-22 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Fife· tara3 19 wl<4 -

Scenario Timeframe: CurrenUFuture 

Medium: Soil 

Exposure Medium: Soil [Ambienl Air (Vapors/particulates)] 

Exposure Point: Area 1, Surface Soil (0' to 2') 

Receptor Population: Routine worl<er 

Receptor Age: Adult 

I I I 
Exposure Route I Parameter I Parameter Definition 

Code 

I 
Units RME 

Value 

Inhalation I CA I Chemical Concentration in Air mg/m3 See Risk Tables 

IR Inhalation Rate m3/day 

ET Exposure Time hr/8-hr worl<day 

EF Exposure Frequency days/year 

. ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

A T-N Averaging Time (Non-cancer) days 

(1) Assume worl<er is in contact with soil for 7 hours out of the 8-hour worl<day (see Section 3.4.8.1). 

Sources: 

20 

7/8 

250 

25 

70 

25,550 

9,125 

T 
RME 

Rationale/ 

Reference 

See Risk Tables 

USEPA 1991 

USEPA 1991, (1) 

USEPA 1991 

USEPA 1993 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1989: Risk Assessmenl Guidance for Superfund. Vol. I: Human Health Evalualion Manual, Part A OERR. EPA/540/1-89/002. 

T 
CT 

Value 

See Risk Tables 

20 

7/8 

219 

5 

70 

25,550 

1,825 

I 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day) = 

USEPA 1991 CA x IR x ET x EF xED x 1/BW x 1/AT 

USEPA 1991, (1) 

USEPA 1991 

USEPA 1993 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 



Table 3-23 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

~=-:.::::·,::"'-~- ---~- ~-~~~~-11 

[

Exposure Pornl Area 3, Sari (O'Io 10') 

Receptor Populatron Routrne worker 

Receptor Age Adult 
-=-=------::::- ----=-----=---=-=-.::=:::_::--::=--- ------ ---_ ------------

File: TARA3_9.wk4 

1

- ---=~r~=c_l ___ =~---='-~=,-~=~~,~ -=~=-l== == ~~r===-~~==r==-=~=·===r- --~~-~-=,7=r-="='="~= -- ------r=·---
Exposure Route I Parameter I Parameter Definition 

Code 

~~n;;;,~;;;;;--1--~-CS- -, [-COPC C~ncentration ;~-s-oil~- - -

Dermal 

Sources: 

IR Ingestion Rate of Soil 

CF Conversion Factor 

Fl 

EF 

Fraction Ingested 

Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT -C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

cs 

SSAF 

SA 

CF 

DABS 

EF 

ED 

BW 

AT-C 

ATn 

COPC Concentration in Soil 

Soil to Skin Adherence Factor 

Skin Surface Area Available for Contact 

Conversion Factor 

Dermal Absorption Factor (Solid) 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

1_ -~=--J -- ~a~u~ __ j __ ;~~:~~-~- --~~~::_ __ I ______ ;;~;:~~L __ [ ___________ In:::~~:~oen/ -------- - ----

T-- mgikQ-~skl'~bi.;-~--~--See Risk Tables T-s~e Risk-Tabies'Tsee-Risk T ables-j Chronic-Dailylntake (CDii(ffigikg:-day)-;;-· ---- ---- ---- -l 
mg/day 100 USEPA 1991,97 50 USEPA 1991,97 CS x IR x CF x Fl x EF xED x 1/BW x 1/AT I 
kg/mg 1E-006 USEPA 1989 1E-006 USEPA 1989 

unitless 

days/year 250 

USEPA 1989 

USEPA 1991 219 

USEPA 1989 

USEPA 1991 

years 25 USEPA 1993 USEPA 1993 

kg 70 USEPA 1989 70 USEPA 1989 

days 25,550 USEPA 1991 25.550 USEPA 1991 

days 9,125 USEPA 1991 1,825 USEPA 1991 
---- -- ------ -------- - ------- ------- ------·----·--··--------------
mg/kg See Risk Tables See Rrsk Tables See Rrsk Tables See Rrsk Tables CDI (mglkg-day) = 

mg/cm2-evenl 1 USEPA 1992 0 2 USEPA 1992 CS x CF x SAx AF x ABS x EF xED x 1/BW x 1/AT 

cm2 5,800 USEPA 1992 5,000 USEPA 1992 

kg/mg 1.00E-006 USEPA 1989 1.00E-006 USEPA 1989 

unitless chemical-specific USEPA 1998b chemical-specific USEPA 1998b 

days/year 250 USEPA 1993 219 USEPA 1991 

years 25 USEPA 1993 USEPA 1993 

kg 70 USEPA 1989 70 USEPA 1989 

days 25,550 USEPA 1991 25,550 USEPA 1991 

days 9,125 USEPA, 1991 1.825 USEPA. 1991 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vo/.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo/.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1992: Dermal Exposure Assessment : Principles and Applications. Interim Report. EPN600/8-911011 B. 

USEPA. 1993: OSWER Preliminary Review Draft. Superfund's Standard Default Exposure Factors for CT and RME. May 5. Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA, 1998b: Region IX Preliminary Remediation Goals, May 1. 



File· tara3 19 wk4 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil [Ambienl Air (Vapors/particulales)l 

Exposure Poinl: Area 3, Soil (0' to 1 0') 

Receptor Population: Routine worker 

Receptor Age: Adult 

I I I 
Exposure Route I Parameter I Parameter Definition 

Code 

Units 

Table 3-24 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

RME RME CT 

i Value i Rationale/ i Value 

Reference i 
Inhalation I CA I Chemical Concentration in Air mg/m3 I See Risk Tables I See Risk Tables I See Risk Tables I 

IR Inhalation Rate m3/day 20 USEPA 1991 

ET Exposure Time hr/B-hr workday BIB USEPA 1991, (1) 

EF Exposure Frequency days/year 250 USEPA 1991 

ED Exposure Duration years 25 USEPA 1993 

BW Body Weight kg 70 USEPA 19B9 

AT-C Averaging Time (Cancer) days 25,550 USEPA 19B9 

A T-N Averaging Time (Non-cancer) days 9,125 USEPA 19B9 

(1) Assume worker is in contacl with soil forB hours of the B-hour workday since there is no sediment evaluated in this area. 

Sources: 

USEPA. 19B9: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A OERR. EPN540/1-89/002. 

20 

BIB 

219 

5 

70 

25,550 

1,B25 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day) = 

USEPA 1991 CA X IR X ET X EF X ED X 1/BW X 1/AT 

USEPA 1991, (1) 

USEPA 1991 

USEPA 1993 

USEPA 19B9 

USEPA 1989 

USEPA 19B9 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 92B5.6-03, March 15. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 



Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Area 2. Soil (2' to 1 0') 

Table 3-25 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Receptor Population: Routine worker 

[ Receptor Age: Adult 
....::..=:::..-====---== =----=:=-=--=--==----==--:::::::- ---= =-·:--::_--:==~- -_.:: :;:---::____----=_ -~---=-- -

File: TARA3_13.wk4 
-=----=--=--=-===-::-:--=--=-=--==-r--~r~--==----=-~~-::::::.:==::--=-~--::::_r=-------- ---:_ ___ =---:.-=-====-=----:.::--=-=r--=----==-~-__:::-~...:::::--:::--~:_--=:==-:::--=--1-=.::~====--==-==r--------------- -=--=-==:.=.::-.. :.-_-;-_-_=--=--::=--=--:_--:::::-.....:::--==-..::..:.-....:.--== 

Intake Equation/ 

Model Name 
Exposure Route I Pa~a0::ter L Parameter Defimt1on I Umts I ~a~u~ I Ra~~n~le/ J V~l:e 1 Rat~:ale/ I 

L J Reference Reference 

-=lngesti~~~~r-- cs -r COPC Co;;-,;;;;;l,~on-;;;- Soil --=-= ---~~~-;;,~;~~~ rS;;~ Ri~k Table,;-T -s;eRlsk Tables I SeeRisk fable~ See Risk Tables~ ic~~~o~ii~-i;;take '(coln~~r;~d~~= ~~====I 
IR-S Ingestion Rate of Soil mg/day 87.5 USEPA 1991. 97 43.75 USEPA 1991. 97 CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Denmal Exposure Assessment : Principles and Applications. Interim Report. EPN600/8-911011 B. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 199Ba: Integrated Risk lnfonmation System (IRIS) on-line database. June. 

USEPA, 1998b: Region IX Preliminary Remediation Goals, May 1. 



File: tara3_19.wk4 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil [Ambient Air (Vapors/particulates )I 

Exposure Point: Area 2, Soil (2' to 10') 

Receptor Population: Routine worker 

Receptor Age: Adult 
=======: 

Table 3-26 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

['-='·~ i'·;=-L ''~"'"""" 1 
--,-;alatio,:;-==r~ CA -~ C=h=e=m=i=c=a=l C=o=n=c=e=n=tr=a=tio=n=in=A=i=r===-~ ==m=g/=m=3==oJ 

Units 
·1 I I --~~-= ~~-=-=-~~~~l 

RME I RME J CT J CT Intake Equallon/ 
Va-lue_____ Rationale/ Value Rationale/ Model Name 

Reference Reference 
See Risk Tab!~~-~- See ;:R:=is'Ck=:T:ca=:b=:le=s=}=:;S;=e=e=:R:;;i=:sk:=::T=ab=l=e=s=l==s:ce=e'=:::R='is7k":T:'a='b=le=s=1[=c:=h=r=on=i=c=:Daily Intake (CDI) (m~lkg-day)" -~--~~--

IR [inhalation Rate m3/day 20 USEPA 1991 20 USEPA 1991 CA x IR x ET x EF xED x 1/BW x 1/AT 

ET Exposure Time hr/8-hr worl<day 7/8 

EF Exposure Frequency days/year 250 

ED Exposure Duration years 25 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25.550 

AT -N Averaging Time (Non-cancer) days 9,125 
===~====~===============~========~===~ 

(1) Assume worl<er is in contact with soil for 7 hours of the 8-hour worl<day (see Section 3.4.8.1). 

Sources: 

USEPA 1991, (1) 

USEPA 1991 

USEPA 1993 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/54011-89/002. 

718 USEPA 1991, (1) 

219 USEPA 1991 

5 USEPA 1993 

70 USEPA 1989 

25,550 USEPA 1989 

1.825 USEPA 1989 

USEPA. 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March I 5. 

US EPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 



-s-ce_n_-arioT~~;iram-;C~r~/F-u-t-ur_e __ , ===== 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point Area 1, Sediment 

~
eceptor Population: Routine Worker 

Receptor Age. Adult 
-

File tara3_29 wk4 

1-CS ___ jcoP-C Concentration in Sediment 

IR /Ingestion Rate 

CF Conversion Factor 

Fl Fraction Ingested From Contamrnated Source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time {Non-Cancer) 

Dermal cs COPC Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averag1ng Time (Cancer) 

ATn Averaging Time (Non~Cancer) 

(1) Based on a five-day wor1< week for 50 weeks per year. 

(2) Based on an average for all full-time and part-time wor1<ers {USEPA, 1993). 

(3) Assume 365 days per year for 25 years_ 

(4) Assume 365 days per year for 5 years. 

Sources· 

Table 3-27 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

T-- -mgtkg -Tsee-RiSkr~ilies- See Risk Tables See Risk Tables --------- ---li-Cl 
mg/day 12 5 USEPA 1991 I 6.25 

kg/mg 1E-006 USEPA 1989 1E-006 

unilless 1 USEPA 1989 1 

days/year 250 (1) 219 

years 25 USEPA 1993 5 

kg 70 USEPA 1989 70 

days 25,550 USEPA 1991 25,550 

days 9,125 (3) 1,825 
---------------

mg/kg See Risk Tables See Risk Tables See Risk Tables 

kg/mg 1E-006 USEPA 1989 1E-006 

cm'Jevent 5,800 USEPA 1992 5,000 

mg/cm2-event 1 USEPA 1992 0.2 

unittess Chemical Specific Chemical Specific 

days/year 250 (1) 219 

years 25 USEPA 1993 5 

kg 70 USEPA 1989 70 

days 25,550 USEPA 1991 25,550 

days 9,125 (3) 1,825 

USEPA 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR EPA/540/1-89/002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. March 15. 

USEPA 1992: Dermal Exposure Assessment Principles and Applications_ Interim Report_ EPA/600/8-91/011 B. 

USEPA 1993: Preliminary Review Draft, Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA 1989 

USEPA 1989 

(2) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

(4) 

See Risk Tables 

(1) 

USEPA 1992 

(2) 

USEPA 1993 

USEPA 1993 

USEPA 1991 

(4) 

COl (mglkg-day) = 

cs X CF X SA X AF X ASS X EF X ED X 1/BW X 1/AT 



Scenario Timeframe· Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point· Area 2, Sediment (Ditch) 

Receptor Population: Routine Worker 

~ptor Age: Adult 

File. lara3 29.wk4 

Table 3-28 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

~·-~:"""i=Pa-~r~am=et=erc;=i===Pa=ram~=e~t~ecr=De=fini=t,=on====;~-Un-il~c~-~~-~~:ME ~~ RME --~~ CT l CT -~~ ----~==c~~~Ma~0ede:lqN:a:m''~.:=-=~~---~--~~-1 
/__ Code - --~-~:_ __ L __ ;:;;__ - Valu~-- ::;:::~~~ I r~lngeslion ,--c:s- I coP==c=c=o=n=ce=n=t=ra"t"'io"'n"in=s=e=di=m=e=;,=, ======li===m=·g=lk=g==· 1--s.;-R;sk Tabl.;----1 See Risk Tables I See RC'is=k=:T:=a=bcole=s=c==s=e=e=R:=i=sk==T=ab=l=es~~=;l·-=c=h-=ro-=n~ic=D·=a=i·ly:=ln=t=a=ke=(WJ(m~~:d;):--===~~= 1 
I I IR I Ingestion Rate I mg/day 12 5 I USEPA 1991 6.25 USEPA 1991 I CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

CF Conversion Factor 

Fl Fraction Ingested From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

SW SodyWeight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal cs COPC Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ASS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

SW SodyWeighl 

_j ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

( 1) Based on a five-day work week !or 50 weeks per year 

(2) Based on an average 1or all lull-lime and part-time workers (USEPA, 1993). 

(3) Assume 365 days per year 1or 25 years. 

(4) Assume 365 days per year tor 5 years. 

Sources· 

kglmg 

unitless 

days/year 

years 

kg 

days 

days 
-------

mg/kg 

kglmg 

cm2/event 

mg/cmz-event 

unilless 

days/year 

years 

kg 

days 

days 

1E-006 

250 

25 

70 

25,550 

9,125 
---

See R•sk Tables 

tE-006 

5,800 

Chemical Specific 

250 

25 

70 

25,550 

9,125 

USEPA 1989 

USEPA 1989 

(1) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

(3) 

See Risk Tables 

USEPA 1989 

USEPA 1992 

USEPA 1992 

(1) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

(3) 

USEPA 1989: Risk Assessment Guidance for Superfund_ Vol.!: Human Health Evaluation Manual, Part A. OERR. EPA/54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Derault Exposure Factors. lnlerim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment_: Principles and Applications. Interim Report. EPA/600/8-911011 B. 

1E-006 

219 

5 

70 

25,550 

1,825 

See Risk Tables 

1E-006 

5,000 

0.2 

Chemical Specific 

219 

5 

70 

25,550 

1,825 

USEPA 1993: Preliminary Review Draft, Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA 1989 

USEPA 1989 

(2) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

(4) 

See Risk Tables 

(1) 

USEPA 1992 

(2) 

USEPA 1993 

USEPA 1993 

USEPA 1991 

(4) 

COt (mglkg-day) ~ 

cs X CF X SA X AF X ASS X EF X ED X 1/BW X 1/AT 



Table 3-29 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

=~~:;:=::.~~~~~~~~~~~.ll 
Exposure Point· Area 48, Sediment 

Receptor Populatron: Routine Worker 

~~e::~~;Clrc~g~ Ad~l~•~c~•-••~= ~=-·~=-- ~=== =-~7 -~--~ =7== 

Dermal cs COPC Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ASS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

I ATe! Averaging Time (Cancer) 

~--~ Averagi-~e (Non-Can~ 
~(::'1 ):==.::'Ba=s•=edc;=o=n=a=:5=-d:=a=y w=o=:rkc=w=eek for 50 weeks per year. 

I 

J 
(2) Based on an average for all full-lime and part-time workers (USEPA 1993). 

(3) Assume 365 days per year for 25 years. 

(3) Assume 365 days per year for 5 years. 

Sources: 

mglkg 

kglmg 

cm2/event 

mg/cm2-event 

unitless 

days/year 

years 

kg 

days 

days 

250 

25 

70 

25,550 

9,125 
----------

See Risk Tables 

1E-006 

5,800 

Chemical Specific I 
250 

25 

70 

25,550 

9,125 _j_ 

USEPA 1989 

(1) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

(3) 
~--------

See Risk Tables 

USEPA 1989 

USEPA 1992 

USEPA 1992 

(1) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1989 

USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1. Human Health Evaluation Manual, Part A OERR. EPA/54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Denmal Exposure Assessment Principles and Applications. Interim Report. EPA/60018-911011 B. 

219 

70 

25,550 

1,825 
----~--~~ 

See Risk Tables 

1E-006 

5,000 

0.2 

Chemical Specific 

219 

70 

25,550 

1,825 

USEPA 1993: Preliminary Review Draft, Superfund's Standard Default Exposure Factors for lhe Central Tendency and Reasonable Maximum Exposure. 

I 
L 

See Risk Tables 

USEPA 1989 

USEPA 1992 

(2) 

USEPA 1993 

USEPA 1993 

USEPA 1991 

USEPA 1989 

CDI (mglkg-day) = 

cs X CF X SA X AF X ABS X EF X ED X 1/BW X 1/AT 

I ~-__] 



~
Scenario Timeframe: CurrenUFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Area 1, Surface Water (Fire Pond) 

Receptor Population: Routine Worker 

I 
Receptor Age: Adult 

-=::-=-~=:::::........-=---=-=-=----==-------:::-=...-==:--=::::==.-:...-:-:-----===:-:~=---=:::::=_-=- =--.-..=-

File: tara3_38.wk4 

I 

Table 3-30 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

l-~::~u~e R:~~~::~er ~-Param:: Definl!t~: l~- RME 

l_ c~ Wa 

===~=~=====!~============ 

Units 
eT I cT 

Rationale/ Value Rationale/ 

Reference ~------- Reference 

RME 

Ingestion CW !CO PC Concentration in Surface Water T5ee Risk Tables I mg/L 1- See Risk Tabte5l-seeRiskTabie51 See Risk Tables 

CR Contact Rate 0.05 I Llhr USEPA 1989 I 0.05 I USEPA 1989 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dennal CW COPC Concentration in Surface Water 

ET Exposure Time 

PC Permeability Constant 

SA Skin Surface Area Available for Contact 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

( 1) Assume that the worker will contact surface water for 1 hr/day. 

(2) Assume once a week during the summer months. 

(3) Assume once a month during the summer months. 

(4) Assume to occur 3 months out of the year. 

Sources: 

hr/day 

days/year 
years 

kg 

days 

days 

mg/L 

hr/day 

cm/hr 

cm2 

days/year 

years 

Llcm3 

kg 

days 

days 

1 (1) 

12 (2) 

25 USEPA 1993 

70 USEPA 1991 

25,550 USEPA 1991 

1,825 (4) 

See Risk Tables See Risk T abies 

1 (1) 

chemical specific 

5,800 USEPA 1992 

12 (2) 

25 USEPA 1993 

0.001 USEPA 1989 

70 USEPA 1991 

25,550 USEPA 1991 

1,825 (4) 

USEPA 1989: Risk Assessment Guidance for Superfund_ Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dennal Exposure Assessment: Principles and Applications. Interim Report_ EPNB00/8-91/0118. 

70 

25,550 

456 

Se e Risk Tables 

ch emical specific 

5,000 

3 

5 

0.001 

70 

L25.550 

456 

USEPA 1993: Preliminary Review Draft, Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

(1) 

(3) 

USEPA 1993 

USEPA 1991 

USEPA 1991 

(4) 

See Risk Tables 

(1) 

USEPA 1992 

(3) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

(4) 

Intake Equation/ 

Model Name 

I Chronic Daily Intake (CDI)-(mgll<g:day) = 

I CW x CR x ET x EF xED x 1/BW x 1/AT 

-------------·--· 
CD! (mgll<g-day) = 

CW x SA X PC x ET X EF X ED x CF x 1/BW x 1/AT 



I Sce~~o Ti~~~-e~ -Fut~~:=~.===--~ 
Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Poinl: Area 2. Surface Water (Dilch) 

Table 3-31 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

----------

1 

I 

~
eceptor Population: Routine Worker 

eceptor Age: Adult 
-==-=::: -=----_.:_:::-::=--==-=:."7;.-=--===----:'::"".=:::::.-:...---=---:-..=-=--=--

---- ______ ] 
- - -··----· ---· 

File: lara3_ 41.wk4 
[-=~-==~= T---==r-~-=c_~~ -~ -=~~-=o~=-~- r= ~-= =~==1-~~-==T~--~~~~=~--=-r==---~ --_ =~~-=--,~-=----=---=~~- ------ ==.-=c-=,=-~- ,-, 

I 

Exposure Route lParameter Parameter Defim11on 

1

1 

Umts 

1

1 

RME II RME I_ CT J CT 

1

1 

Intake Equation! 

Code Value RatiOnale/ Value Rai/Onale/ Model Name 

Reference Reference 

=1~9-;stio,:; -~~cw=fcoPc cmi~enl~alion in s~;;cewal",;~'= 'i- -·,:;;g-ic·--= 1 see Risk Tables ]-see RiskT~-btes 1 see Risk T.;bies l-see -Ris;; ra-bi~~=-=r·c;,~",;i~oail;~;;;k;(cot) (m~~g-day)~~ =~=~------
cR Contact Rate I L/hr I 0.05 I US EPA 1989 0.05 US EPA 1989 I CW X CR X ET X EF X ED X 1/BW X 1/AT 

ET Exposure Time hr/day (1) (1) 

EF Exposure Frequency days/year 12 (2) 3 (3) 

Dennal 

_j 

ED 

BW 

ATe 

ATn 

cw 

ET 

PC 

SA 

EF 

ED 

CF 

BW 

ATe 

ATn 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

COPC Concentration in Surface Water 

Exposure Time 

Penneability Constant 

Skin Surface Area Available for Contact 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 

I Averaging Time (Non-Cancer) 

(1) Assume that the w01ker will contact surface water for 1 hr/day. 

(2) Assume once a week during the summer months. 

(3) Assume once a month during the summer months. 

(4) Assume to occur 3 months out of the year. 

Sources: 

years 

kg 

days 

days 

mg/l 

hrlday 

cmlhr 

cm2 

days/year 

years 

Llcm3 

kg 

days 

days 

25 

70 

25,550 

1,825 

See Risk Tables 

chemical specific 

5.800 

12 

25 

0.001 

70 

25,550 

1,825 

USEPA 1993 

USEPA 1991 

USEPA 1991 

(4) 

See Risk T abies 

(1) 

USEPA 1992 

(2) 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

(4) 

USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dennal Exposure Assessment : Principles and Applications. Interim Report. EPN600/8-91/011 B. 

5 

70 

25,550 

456 

See Risk Tables 

chemical specific 

5,000 

5 

0.001 

70 

25,550 

456 

USEPA 1993: Preliminary Review Draft, Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA 1993 

USEPA 1991 

USEPA 1991 

(4) 

See Risk Tables CDI (mg/kg-day) = 

(1) CW X SAx PC x ET x EF xED x CF x 1/BW x 1/AT 

USEPA 1992 

(3) 

USEPA 1993 

USEPA 1989 
I 

USEPA 1991 

I 
USEPA 1991 

(4) 
L. 

I 

-1 



r Scena~io Timeframe: Future====== 

I 
Medium: Surtace Water 

Exposure Medium: Surtace Water 

I 
Exposure Point: Area 48, Surtace Water 

Receptor Population: Routine Worker 

l Receptor Age: Adult 

ERR 

l 
Exposure Route Parameter I 

Code 

------ ___ j_ -

Parameter Definition 

lngestion-.-f---cw ---~COPC Concentration in Surtace Water 

CR Contact Rate 

Units 

Table 3-32 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

~-- l l .--,~===o~-~~'='~~,-~--=-=o=~~~~-~ I 
RME 

Value 1 Rat1onale/ Value Rationale/ Model Name I 
I RME _I CT I CT I Intake Equation/ 

_I Reference ===== j_~erence j ___ _ 
mg/L I S;e-Risk TabteSl Se,; Risk Tables I See Risk rabies- I Chro,;-ic Daii~take (cOi)(m~~d~(;;-~ ~==~~c=o=~11 

_I 
See Risk Tables 

llhr 0.05 USEPA t989 0.05 USEPA t989 I CW x CR x ET x EF xED x t/BW x t/AT I 
hr/day (t) (t) 

days/year t2 (2) 3 (3) 

years 25 USEPA t993 5 USEPA t993 

kg 70 USEPA t99t 70 USEPA t99t 

days 25,550 USEPA t99t 25,550 USEPA t99t 

days t ,825 (4) 456 (4) 
-----------------)----- -------~----------+--,------1------

mg/L See Risk Tables See Risk Tables See Risk Tables See Risk Tables 
------------ -----------

hr/day 

cmlllr 

cm2 

days/year 

years 

Ucm3 

(t) 

chemical specific 

5.800 USEPA 1992 

t2 (2) 

25 USEPA 1993 

0.001 USEPA 1989 

kg 70 USEPA t99t 

days 25,550 USEPA t99t 

(t) 

chemical specific 

5,000 USEPA 1992 

3 (3) 

5 USEPA t993 

O.OOt USEPA t989 

70 USEPA t99t 

25,550 

l'==========~====~~=~~==~==============~~===d=a~ys====~===t=.8=25====~=~,==(~4)====~==========~=== 
~At99t 

456 (4) 

(t) Assume that the worker will contact surtace water fort hr/day. 

(2) Assume once a week during the summer months. 

(3) Assume once a month during the summer months. 

(4) Assume to occur 3 months out of the year. 

Sources: 

USEPA t989: Risk Assessment Guidance for Supertund. VoLt: Human Health Evaluation Manual, Part A. OERR. EPN540/t-89/002. 

USEPA t99t: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March t5. 

USEPA t992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN600/8-91/0tt B. 

US EPA 1993: Preliminary Review Draft. Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

CDI (mg/kg-day) = 

CWxSAx PCxETx EFxEDxCFx1/BWx11AT II 



Scenario Timeframe: Current 

Medium: Groundwater 

Exposure Medium: Lower Aquifer 

Exposure Point: Area 1, Groundwater (Tapwater) 

I 
Receptor Population: Worker • 

Receptor Age: Adult 

ile: TARA3 54.w1<4 

Fosure Route 

~~Ingestion 

Dermal Contact 

(bathing/shower) 

IR 

FC 

EF 

ED 

BW 

AT-C 

A T-N 

cw 
CF 

SA 

Kp 

ET 

EF 

ED 

BW 

AT-C 

A T-N 

Parameter Definition 

I COPC Concentration in Water 

Ingestion Rate 

Fraction Contaminated 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

COPC Concentration in Water 

Conversion Factor 

Skin Surface Area 

Permeability 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

• Worker - Includes routine and utility maintenance workers. 

Sources: 

Units 

mglkg 

L -water/day 

Uni!less 

days/year 

years 

kg 

days 

days 

mg/kg 

Ucm2 

cm2 

cm/hr 

hr/day 

days/year 

years 

kg 

days 

days 

Table 3-33 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

RME 
RME I CT 

Value Rationale/ Value 

Reference ____L__ 

See Risk Tables See Risk Table~e Risk Tables 

1.4 USEPA 1993 1 

1 USEPA 1989 1 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

See Risk T abies See Risk Tables See Risk T abies 

0.001 USEPA 1989 0.001 

23000 USEPA 1992 20000 

chem-spec chem-spec 

0.33 USEPA 1992 0.17 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPN540/1-89/002. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPNG00/8-911011 B. 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1993 CW X IR x EF xED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

See Risk Tables Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1989 CW x CF x SA X Kp x ET x EF xED x 1/BW x 1/AT 

USEPA 1992 

USEPA 1992 

USEPA 1989 

~J 
USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 



ile: TARA3 54.wk4 -

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Lower Aquifer 

Exposure Point: Area 1, 2, 3, 48, Groundwater (Tapwat 

Receptor Population: Wor1<er • 

Receptor Age: Adult 

I I 
Exposure Route I Parameter I Parameter Definition 

Code 

Ingestion I cw I COPC Concentration in Water 

IR Ingestion Rate 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal Contact cw COPC Concentration in Water 

(bathing/shower) CF Conversion Factor 

SA Skin Surface Area 

Kp Permeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

• Wor1<er- Includes routine and utility maintenance wor1<ers. 

Sources: 

I 
Units 

I mg/kg 

L-waterlday 

Unitless 

days/year 

years 

kg 

days 

days 

mg/kg 

Ucm2 

cm2 

cm/hr 

hr/day 

dayS/year 

years 

kg 

days 

days 

Table 3-34 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

I 
I 

I 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables See Risk Tables I See Risk Tables 

1.4 USEPA 1993 1 

1 USEPA 1989 1 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

See Risk Tables See Risk Tables See Risk Tables 

0.001 USEPA 1989 0.001 

23000 USEPA 1992 20000 

chem-spec chem-spec 

0.33 USEPA 1992 0.17 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-89/002. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN60018-911011B. 

I 

I 
CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Risk Tables I Chronic Daily Intake (COl) (mglkg-day)= 

USEPA 1993 CW X IR X EF X ED X 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

See Risk Tables Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1989 CW x CF x SAx Kp x ET x EF xED x 1/BW x 1/AT 

USEPA 1992 

USEPA 1992 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 



Table 3-35 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Scenario Timeframe: Current 

Medium: Groundwater 

Exposure Medium: Ambient Air (volatilization of VOCs from indoor water use) 

Exposure Point: Area 1, Groundwater 

Receptor Population: Worker • 

Receptor Age: Adult 

ite· TARA3 55 wk4 

I I I 

I 
Exposure Route I Parameter I Parameter Definition Units 

Code I I 
RME RME CT 

Value Rationale/ Value 

Reference i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Inhalation I CW I COPC Concentration in Water mg/L I See Risk Tables I See Risk Tables I See Risk Tables 1 See Risk Tables 1 Chronic Daily Intake (CDI) (mgikg- day)= 

IR Inhalation Rate 

FC Fraction Contaminated 

K Volatilization Factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

• Worker- Includes routine and utility maintenance workers. 

Sources: 

m3/hr 2.5 USEPA 1991 

unitless 1 USEPA 1989 

Um3 0.5 USEPA 1991 

hr/day 0.33 USEPA 1997 

days/year 250 USEPA 1989 

years 25 USEPA 1989 

kg 70 USEPA 1989 

days 25,550 USEPA 1989 

days 9,125 USEPA 1989 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

2.5 USEPA 1991 CW x IR x K x FC x ET x EF xED x 1/BW x 1/AT 

1 USEPA 1989 

0.5 USEPA 1991 

0.17 USEPA 1997 

219 USEPA 1989 

5 USEPA 1989 

70 USEPA 1989 

25,550 USEPA 1989 

1.825 USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 



Scenario Timeframe: Future 

Medium: Groundwater 

Table 3-36 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Exposure Medium: Ambient air (volatilization of VOCs from indoor water use) 

Exposure Point: Areas 1, 2. 3, 48, Groundwater 

Receptor Population: Worl<er • 

Receptor Age: Adult 

ile· TARA3 55 wk4 

I I 
Exposure Route I Parameter I Parameter Definition 

Code 

Inhalation I cw I COPC Concentration in Water 

IR Inhalation Rate 

FC Fraction Contaminated 

K Volatilization Factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

• Worl<er- Includes routine and utility maintenance worl<er. 

Sources: 

i 
Units 

I mg/L 

m3/hr 

unitless 

Um3 

hr/day 

days/year 

years 

kg 

days 

days 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I See Risk Tables 

2.5 USEPA 1991 2.5 

1 USEPA 1989 1 

0.5 USEPA 1991 0.5 

0.33 USEPA 1997 0.17 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CDI) (mglkg - day)= 

USEPA 1991 CW x IR x K x FC x ET x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1991 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 



Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Areas 1, 2, and 3, Soil 

Receptor Population: Utility Worker 

Receptor Age: Adult 

File· TARA3 14 wk4 

I I 
Exposure Route Parameter Parameter Definition 

Code i 
Units 

i 

Table 3-37 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i 
RME RME CT 

Value Rationale/ Value 

Reference i 
Ingestion cs COPC Concentration in Soil I mglkg I See Risk Tables I See Risk Tables I See Risk Tables ! 

IR-S Ingestion Rate of Soil mglday 115.2 

CF Conversion Factor kglmg tE-005 

Fl Fraction Ingested -- 1 

EF Exposure Frequency days/year 250 

ED Exposure Duration years 25 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

A T-N Averaging Time (Non-cancer) days 9,125 

Dermal cs COPC Concentration in Soil mglkg See Risk Tables 

SSAF Soil to Skin Adherence Factor mglcm2 -event 1 

SA Skin Surface Area Available for Contact cm2 5,800 

CF Conversion Factor kglmg t.OOE-005 

DABS Dermal Absorption Factor (Solid) unitless chemical-specific 

EF Exposure Frequency days/year 250 

ED Exposure Duration years 25 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

ATn Averaging Time (Non-cancer) days 9,125 

Sources: 

(1) Assume Prorated Ingestion Rate of 100 mglday for 240 days/year+ 480 mglday for 10 days/year 

(2) Assume Prorated Ingestion Rate of 50 mglday for 214 days/year+ 100 mglday for 5 days/year 

USEPA 1991,93, (1) 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables 

USEPA 1992 

USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1991 

USEPA, 1991 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.!: Human Health Evaluation Manual, Part A. OERR. EPN54011-89/002. 

51.14 

!E-005 

1 

219 

5 

70 

25,550 

25 

See Risk Tables 

0.2 

5,000 

t.OOE-006 

chemical-specific 

219 

5 

70 

25,550 

1,825 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Daily Intake (COl) (mglkg-day)= 

USEPA 1991, 93, (2) cs X IR X CF X Fl X EF X ED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1993 

USEPA 1989 . 

USEPA 1991 

USEPA 1991 

See Risk Tables COl (mglkg-<lay) = 

USEPA 1992 cs X CF X SA X AF X ABS X EF X ED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1991 

USEPA, 1991 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN60018-911011B. 

USEPA, 1993·. OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA, 199Bb: Region IX Preliminary Remediation Goals, May 1. 



ile: T ARA3 27 .wk4 -= 
I 

Exposure Route 

Inhalation 

Sources: 

Scenario Timeframe: CurrenVFuture 

Medium: Soil 

Exposure Medium: SoilfAmbienl Air (Vapors/Particulates)] 

Exposure Point: Areas 1, 2, and 3. Soil 

Receptor Population: Utility Worl<er 

Receptor Age: Adult 

I 

i 
Parameter Parameter Definition 

Code 

CA Chemical Concentration in Air I 
IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Units 

mg!m3 

m3/day 

Table 3-36 
Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I 

i i RME RME CT 
Value Rationale/ Value 

Reference 

See Risk Tables I See Risk Tables I See Risk Tables 

20 USEPA 1991 20 

hr/B-hr worl<day BiB USEPA 19B9. (I) BiB 

days/year 250 USEPA 19B9 219 

years 25 USEPA 1993 5 

kg 70 USEPA 19B9 70 

days 25,550 USEPA 19B9 25,550 

days 9,125 USEPA 19B9 1,825 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

i i 
CT Intake Equation/ 

Rationale/ Model Name 
Reference 

I See Risk Tables I Chronic Daily Intake (COl) (mgikg-day) = 

USEPA 1991 CA X IR X ET X EF X ED X 1/BW X 1/AT 

USEPA 19B9, (I) 

USEPA 19B9 

USEPA 1993 

USEPA 19B9 

USEPA 19B9 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5. Nov. 4 

(I) Assume a utility worker is in contact with soil for 8 hours of 8-hour worl<day in Areas 1, 2, and 3. 

~] 



File lara3_29.wk4 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Area 48. Sediment (Creek) 

Receptor Population: Ulilrly Worker 

Receptor Age: Adult 

Table 3-39 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

-===-~·-r-"-~=.-==,·-l·==c=c~~==o__~=- ·l--=:--=.=·r=~==-=-==-----1~==··=-·:=·~·===·=·r===-=======r-==~-~~-~-- .. .--r·='- ·'==·--'-~=~-~~ 

Exposure Route 

Code 

-------------

Parameter ------Parameter Oefimlion--_j_:_L :": . -::::; __ I __ ':-_L ::;:: _I '"::::: -- --
[-COPC-Concent;;!!i-;;;;-;~-Sediment _____ ] __ mglkg --~-See Risk Tables.~- -Se~ R~sk.Tables -~--SeeRisk Table~See Risk Tables --I Chroni~Daily--;;;take:(cDI)~!)!k-;:d~;)--; - -.-- -----i~9~i;o-;;---r- · cs 

IR Ingestion Rate mglday 115.2 USEPA 1991,93, (1) 51.14 USEPA 1991.93, (2) CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

CF 

Fl 

EF 

ED 

BW 

ATe 

ATn 

Dermal cs 
CF 

SA 

AF 

ABS 

EF 

ED 

BW 

ATe 

ATn 

Sources: 

Conversion Factor 

Fraction Ingested From Contaminated Source 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

COPC Concentration in Sediment 

Conversion Factor 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

kglmg 

unit less 

days/year 

years 

kg 

days 

days 

mglkg 

kglmg 

mglcm2-event 

unitless 

days/year 

years 

1E-006 

250 

25 

70 

25,550 

9,125 

See Risk Tables 

1E-006 

5,800 

Chemical Specific 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1989 

See Risk Tables 

USEPA 1989 

USEPA 1992 

USEPA 1992 

250 USEPA 1989 

25 USEPA 1993 

kg 70 USEPA 1989 

days 25,550 USEPA 1991 

days 9, 12S USEPA 1989 
'==~==-'=-==--~~---== 

(1) Assume Prorated Ingestion Rate of 100 mglday for 240 days/year+ 480 mglday for 10 days/year 

(2) Assume Prorated Ingestion Rate of 50 mglday for 214 days/year+ 100 mglday for 5 days/year 

USEPA 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR. EPA/54011-89/002. 

1 E-006 

219 

70 

25,550 

1,825 

See Risk Tables 

1E-006 

5,000 

0.2 

Chemical Specific 

219 

70 

25,550 

1,825 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1993 

USEPA 1989 

USEPA 1991 

USEPA 1989 
1--,---,------------

See Risk Tables COl (mgll<g-day) = 

USEPA 1989 

USEPA 1989 

USEPA 1992 

USEPA 1989 

USEPA 1993 

USEPA 1993 

USEPA 1991 

USEPA 1989 

cs X CF X SA X AF X ABS X EF X ED X 1/BW X 1/AT 

USEPA 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Oenmal Exposure Assessment . Principles and Applications. Interim Report. EPA/60018-911011 B 



ile· TARA3 51 wk4 

Scenario Timeframe: CurrenUFuture 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Areas t and 48, Groundwater 

Receptor Population: Utility Worker 

Receptor Age: Adult 

I I 
Exposure Route I Parameter I Parameter Definition 

Code 

I 
Units 

Table 3-40 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Dermal Contact I CW I COPC Concentration in Water mglkg I See Risk Tables See Risk Tables See Risk Tables I See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day)= 

CF 

SA 

Kp 

ET 

EF 

ED 

BW 

AT-C 

A T-N 

Inhalation CW 

IR 

K 

ET 

FC 

EF 

ED 

BW 

AT-C 

A T-N 

( 1) Assume workday of 8 hrs. 

Sources: 

Conversion Factor 

Skin Surface Area 

Permeability 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

COPC Concentration in Water 

Inhalation Rate 

Volatilization Factor 

Exposure Time 

Fraction Contaminated 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

Ucm2 1E-003 USEPA 1989 

cm2 5,800 USEPA 1992 

cmlhr chem-spec 

hr/day 8 (1) 

days/year 10 (ENVIRON. 1998) 

years 25 USEPA 1991 

kg 70 USEPA 1989 

days 25,550 USEPA 1991 

days 9,125 USEPA 1989 

mgll See Risk T abies See Risk Tables 

m3/day 20 USEPA 1991 

Um3 0.5 USEPA 1991 

hrlhr in a day 8/8 (1) 

Unitless 1 USEPA 1989 

days/year 10 (ENVIRON. 1998) 

years 25 USEPA 1991 

kg 70 USEPA 1997 

days 25,550 USEPA 1989 

days 9,125 USEPA 1989 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

1E-03 USEPA 1989 CW x CF X SAx Kp x ET x EF xED x 1/BW x 1/AT 

5,000 USEPA 1992 

chem-spec 

8 (1) 

5 (ENVIRON, 1998) 

5 USEPA 1993 

70 USEPA 1989 

25,550 USEPA 1991 

1,825 USEPA 1989 

See Risk Tables See Risk Tables Chronic Daily Intake (COl) (mglkg-day)= 

20 USEPA 1991 CW x IR x FC x K x ET x EF xED x 1/BW x 1/AT 

0.5 USEPA 1991 

8/8 (1) 

1 USEPA 1989 

5 (ENVIRON, 1998) 

5 USEPA 1993 

70 USEPA 1989 

25,550 USEPA 1989 

1,825 USEPA 1989 

US EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/60018-91/0118. 

USEPA. 1993: OSWER Preliminary Review Draft. Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA, 1998b: Region IX Preliminary Remediation Goals, May 1. 

ENVIRON, 1998: ~evised Baseline Risk Assessment, American Chemical Service NPL Site, September 1998. 



Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Areas 1, 2, and 3. Soil 

Receptor Population: Construction worker 

Receptor Age: Adult 

File: TARA3 15.wk4 -
I I 

Exposure Route I Parameter Parameter Definition 

Code 

Ingestion I cs COPC Concentration in Soil 

IR-S Ingestion Rate of Soil 

CF Conversion Factor 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dennal cs COPC Concentration in Soil 

Table 3-41 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

-1 I 

I I L:_l 
RME RME CT 

Value Rationale/ Value 

Reference 

I mglkg I See Risk Tables I See Risk Tables I 
mg/day 480 USEPA 1991,93 

kg/mg 1E-006 USEPA 1989 

-- 1 USEPA 1989 

days/year 196 (1) 

years 1 (1) 

kg 70 USEPA 1989 

days 25,550 USEPA 1991 

days 274 USEPA 1991 

mglkg See Risk Tables See Risk Tables 

i i 
---l CT tntake Equation/ 

Rationale/ Model Name 

Reference 

I I Chronic Daily Intake (CDI) (mglkg-day)= 

CS x IR x CF X Fl x EF xED x 1/BW x 1/AT 

CD! (mglkg-day) = 

SSAF Soil to Skin Adherence Factor mg/cm2-event 1 USEPA 1992 CS x CF x SA x AF x ABS X EF X ED X 1/BW X 1/AT 

SA Skin Surface Area Available for Contact cm2 5,800 USEPA 1992 

CF Conversion Factor kg/mg 1.00E-006 USEPA 199Ba. b 

DABS Dennal Absorption Factor (Solid) unitless chemical-specific USEPA 1998b 

EF Exposure Frequency days/year 196 (1) 

ED Exposure Duration years 1 (1) 

BW Body Weight kg 70 USEPA 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA t991 

ATn Averaging Time (Non-cancer) days 274 USEPA, 1991 

Sources: 

( 1) Assume 5 days/week for nine months 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dennal Exposure Assessment: Principles and Applications. Interim Report. EPNG00/8-9110118. 

USEPA. 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA. 1997: Exposure Factors Handbook. August 

USEPA. 1998a: Integrated Risk lnfonnation System (IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals, May 1. 



Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soii(Ambienl Air (volalilizalion of VOCs)] 

Exposure Point Area 1, 2, and 3, Soil 

Receptor Population: Construction Wor1<er 

Receptor Age:. Adult 

File· TARA3 28 wl<4 

I I 
Exposure Route Parameter I Parameter Definition 

Code 

Inhalation I CA I Chemical Concentration in Air 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

(1) Due to intensive activity, assume the RME inhalation rate for an adult. 

(2) Assume 8 hour wor1< day 

(3) Assume 5 days/week for nine months 

Sources: 

i 
I 

Units 

mg/m3 

m3/day 

hrlhr in day 

days/year 

years 

kg 

days 

days 

Table 3-42 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

RME RME CT 

i Value I Rationale/ I Value 

Reference 

I See Risk Tables I See Risk Tables I 
30 USEPA 1991 (1) 

8/8 (2) 

196 (3) 

1 (3) 

70 USEPA 1997 

25,550 USEPA 1991 

274 USEPA 1991 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

i 
I 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

I Chronic Daily Intake (CDI) (mg/J<g-day) = 

CA x IR x ET X EF x ED x 118W x 1/AT 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors.lnterim Final. OSWER Directive 9285.6-03, March 15 



Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Areas 48, Sediment 

Receptor Population: Construction worker 

Receptor Age: Adult 

File· TARA3 15 wk4 

I I 
Exposure Route I Parameter Parameter Definition 

Code 

Ingestion I cs COPC Concentration in Sediment 

IR-S Ingestion Rate of Sediment 

CF Conversion Factor 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dennal cs COPC Concentralion in Sediment 

SSAF Soil to Skin Adherence Factor 

SA Skin Surface Area Available lor Contact 

CF Conversion Factor 

DABS Dennal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

Sources: 

( 1) Assume 5 days/week lor nine months 

I 
Units 

mglkg 

mg/day 

kg/mg 

--
days/year 

years 

kg 

days 

days 

mglkg 

mglcm2-event 

cm2 

kgimg 

unitless 

days/year 

years 

kg 

days 

days 

Table 3-43 

Values Used For Daily Intake Calcutations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I 
480 USEPA 1991,93 

1E-006 USEPA 198g 

1 USEPA 1989 

196 (1) 

1 (1) 

70 USEPA 1989 

25,550 USEPA 1991 

274 USEPA 1991 

See Risk Tables See Risk Tables 

1 USEPA 1992 

5,800 USEPA 1992 

1.00E-006 USEPA 1998a. b 

chemical-specific USEPA 1998b 

196 (1) 

1 (1) 

70 USEPA 1989 

25,550 USEPA 1991 

274 USEPA, 1991 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I I Chronic Daily Intake (CDI) (mglkg-day)= 

CS X IR x CF x Fl x EF xED x 1/BW x 1/AT 

CDI (mglkg-day) = 

CS x CF x SAx AF x ABS x EF xED x 1/BW x 1/AT 

USEPA. 1991: Risk Assessment Guidance lor Superfund. Vo\.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dennal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-91/0118. 

USEPA, 1993: OSWER Preliminary Review Draft. Superfund's Standard Default Exposure Factors lor CT and RME. May 5, Nov. 4 

USEPA. 1997: Exposure Faclors Handbook. August 

USEPA, 1998a: Integrated Risk inlonnation System (IRIS) on-line database. June. 

USEPA, 1998b: Region IX Preliminary Remediation Goals. May 1. 

I 



ile·. TARA3 51 w1<4 -

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Upper Aquifer 

Exposure Point: Area 1, 48, and 58, Groundwater 

Receptor Population: Construction Worl<er 

Receptor Age: Adult 

I I 
Exposure Route I Parameter I Parameter Definition 

Code 

Dermal Contact I CW I COPC Concentration in Water 

CF Conversion Factor 

SA Skin Surface Area 

Kp Permeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Inhalation cw COPC Concentration in Water 

IR Inhalation Rate 

K Volatilization Factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Sources: 

(1) Assume worl<day of 8 hrs. 

(2) Assume 5 daysiWeek for 9 months 

(3) Due to intensive activity, assume the RME inhalation rate for an adult. 

( 4) 5 daysl\veek for 9 months 

I 
Units 

mglkg 

L/cm2 

cm2 

cmlhr 

hr/day 

days/year 

years 

kg 

days 

days 

mg/L 

m3/day 

Um3 

Table 3-44 

Values Used For Daily Intake Calculations 
American Chemical Service NPL Site 

I 

I T 
RME RME CT 

Value Rationale/ Value 

Reference 

J See Risk Tables See Risk Tables 

1E-003 USEPA 1989 

5,800 USEPA 1992 

chem-spec 

8 (1) 

196 (2) 

1 (2) 

70 USEPA 1989 

25,550 USEPA 1991 

274 USEPA 1991 

See Risk Tables See Risk Tables 

30 USEPA 1991 (3) 

0.5 USEPA 1991 

hrlhr in a worl< day 8/8 (1) 

days/year 196 (4) 

years 1 (4) 

kg 70 USEPA 1997 

days 25,550 USEPA 1989 

days 274 USEPA 1989 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

I I 
CT Intake Equation/ 

Rationale/ Model NamA 
Reference 

Chronic Daily Intake (COl) (mglkg-day)= 

CW x CF X SAx Kp x ET x EF xED x 1/BW x 1/AT 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CW x IR x ET x K x EF xED x 1/BW x 1/AT 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN600/8-91!011 B. 

USEPA. 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals, May 1. 



ile: T ARA3 58 wk4 

I 
Exposure Route 

Dermal Contact 

(carwash) 

Sources: 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: lower Aquifer 

Exposure Point: Area 58, Groundwater (Car Wash) 

Receptor Population: Commercial Wor1<er 

Receptor Age: Adult 

I 
Parameter Parameter Definition 

Code 

cw COPC Concentration in Water 

CF Conversion Factor 

SA Skin Surface Area 

Kp Permeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

I 
Units 

mgikg 

l/cm2 

cm2 

cm/hr 

hr/day 

days/year 

years 

kg 

days 

days 

Table 3-45 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk Tables 

0.001 USEPA 1989 0.001 

23000 USEPA 1992 20000 

chem-spec chem-spec 

8 USEPA 1992 8 

250 USEPA 1989 219 

25 USEPA 1989 5 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

9,125 USEPA 1989 1,825 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPN540/1-89/002. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN600/B-911011B. 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CDI) (mg/kg-day)= 

USEPA 1989 CW x CF x SAx Kp x ET x EF xED x 1/BW x 1/AT 

USEPA 1992 

USEPA 1992 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 



Table 3-46 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Lower Aquifer [Ambient air (volatilization of VOCs from indoor water use)] 

Exposure Point Area 58, Groundwater (Car Wash) 

Receptor Population: Commercial Worker 

Receptor Age: Adult 

ile· TARA3 59 w\<4 

I I I 

i 
Exposure Route I Parameter Parameter Definition Units RME 

Code Value 

Inhalation J CA COPC Concentration in Air mglm3 J See Risk Tables 

(carwash) IR Inhalation Rate m31day 20 

FC Fraction Contaminated unitless 1 

K Volatilization Factor Um3 0.5 

ET Exposure Time hr/hr in work day 818 

EF Exposure Frequency days/year 250 

EQ Exposure Duration years 25 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

A T-N Averaging Time (Non-cancer) days 7,300 

Sources: 

I 

i 
RME 

Rationale/ 

Reference 

See Risk Tables I 
USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual, Part A. OERR. EPN54011-891002. 

CT 

Value 

See Risk Tables 

20 

1 

0.5 

818 

219 

5 

70 

25,550 

1,825 

I 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables J Chronic Daily Intake (CDI) (mglkg -day)= 

USEPA 1989 CA x IR x K x FC x ET x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1991 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 



Scenario Timeframe: CurrenUFuture 

Medium: Surface Soil 

Exposure Medium: Soil 

Exposure Point: Area SA. Surface Soil (0' to 2') 

Receptor Population: Offsite Resident 

Receptor Age: Adult 

File: TARA3 12 w1<4 

I I 
Exposure Route Parameter Parameter Definition 

Code 

I 
Units 

Table 3-47 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I 

i i 
RME RME CT 

Value Rationale/ Value 

Reference i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

Ingestion cs COPC Contaminant in Soil mgfkg See Risk Tables 1 See Risk Tables 1 See Risk Tables I See Risk Tables I Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S Ingestion Rate of Soil mgfday 100 USEPA 1991,97 50 USEPA 1991,97 CS x IR x CF x Fl x EF xED X 1/BW x 1/AT 

CF Conversion Factor kglmg 1E-006 USEPA 1989 1E-006 USEPA 1989 

Fl Fraction Ingested -- 1 USEPA 1989 1 USEPA 1989 

EF Exposure Frequency days/year 350 USEPA 1991 350 USEPA 1991 

ED Exposure Duration years 24 USEPA 1989, 91 9 USEPA 1989, 91 

BW Body Weight kg 70 USEPA 1989 70 USEPA 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

A T-N Averaging Time (Non-cancer) days 10,950 USEPA 1991 3,285 USEPA 1991 

Dermal cs COPC Contaminant in Soil mgfkg See Risk Tables See Risk Tables See Risk Tables See Risk Tables CDI (mglkg-day) = 

SSAF Soil to Skin Adherence Factor mglcm2-event 1 USEPA 1992 0.2 USEPA 1992 CS x CF x SAx AF x ABS x EF xED x 1/BW X 1/AT 

SA Skin Surface Area Available for Contact cm2 5,800 USEPA 1992 5,000 USEPA 1992 

CF Conversion Factor kg/mg !.OOE-006 USEPA 1989 1.00E-006 USEPA 1989 

DABS Dermal Absorption Factor (Solid) unilless chemical-specific USEPA 1998b chemical-specific USEPA 1998b 

EF Exposure Frequency days/year 350 USEPA 1991 350 USEPA 1991 

ED Exposure Duration years 24 USEPA 1989, 91 9 USEPA 1989, 91 

BW Body Weight kg 70 USEPA 1989 70 USEPA 1989 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991 

ATn Averaging Time (Non-cancer) days 10,950 USEPA, 1991 3,285 USEPA. 1991 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Par1 A. OERR. EPN540/1-89/002. 

US EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Repor1. EPN600/8-91/0118. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1997: Exposure Factors Handbook. August 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals, May 1. 



Scenario Timeframe: CurrenUFulure 

Medium: Soil 

Table 3-48 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Exposure Medium: Soil [Ambient Air (Vapors/particulates)! 

Exposure Point: Area SA, Soil 

Receptor Population: Offsile Resident 

Receptor Age: Adult 

File: tara3_19.wk4 

[

--- --~--~--- -T~----

Expasure Route I Parameter I Parameter Definition 

L Code J 
~lnhalation-==cr- CA =~l Chemical ca=n=c=e=n=tr=~=tio=n=in Air 

IR Inhalation Rate 

ET 

EF 

ED 

BW 

~r:~ 
Sources: 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-cancer) 

---, -·-- --l~~~--==~ . .: ... =-=-....:-=.:..:-.: ... :-:--=:==·:=:::::::·.r~--===··-~=--=-----=-=-===1.::---=--====--~--=:..::.- ---=-=---=-=:::::----=..:=.:.-· ··-- -------

, Umls ' RME ' RME ' CT I CT I Intake Equation/ 

j-----~--~---V-~1-ue ___ j~ :;~a~;~~--_[~- Val:-~ ::::,:~~~ _ Model Name 

~-mg/m3 __ , __ 1 See Risk TabtesT~e-Ri5k'ratilesTsee Risk Tab~See Risk Tabfe-;-ichr'anic DailY Intake (COf)(;;;-g;k';.fu;,)~==---------

m3/day 20 USEPA 1991 20 USEPA 1991 CA x IR x ET x EF xED x 1/BW x 1/AT 

hr/hr in day 24/24 USEPA 1991 18/24 USEPA 1991 

days/year 350 USEPA 1991 350 USEPA 1991 

years 24 USEPA 1989 9 USEPA 1989 

kg 70 USEPA 1991 70 USEPA 1991 

days 25,550 USEPA 1989 25,550 USEPA 1989 

days 8,760 USEPA 1989 3,285 USEPA 1989 

·--·---

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.!: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 



ile: TARA3 52.wk4 -

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Lower Aquifer 

Exposure Point: Area SA, Groundwater (Private Well) 

Receptor Population: Offsite Resident 

Receptor Age: Adult 

~ I I xposure Route I Parameter I Parameter Definition 

Code i 
r--

Ingestion I CW I COPC Concentration in Water I 
IR Ingestion Rate 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal Contact cw COPC Concentration in Water 

(bathing/shower) CF Conversion Factor 

SA Skin Surface Area 

Kp Permeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Sources: 

Units 

mg/kg 

L-water/day 

Unitless 

days/year 

years 

kg 

days 

days 

mg/kg 

Ucm2 

cm2 

cmlhr 

hr/day 

days/year 

years 

kg 

days 

days 

Table 3-49 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i 
---r--

RME RME 

I 
CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I 
See Risk Tables I 

2 USEPA 1989 1.4 

1 USEPA 1989 1 

350 USEPA 1989 350 

24 USEPA 1989 9 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

8,760 USEPA 1989 3,285 

See Risk Tables See Risk Tables See Risk Tables 

1E-003 USEPA 1989 1E-003 

23,000 USEPA 1997 20,000 

chem-spec USEPA 1992 chem-spec 

0.58 USEPA 1997 0.17 

350 USEPA 1991 350 

24 USEPA 1989 9 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

8,760 USEPA 1989 3,285 

USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002. 

f 

I 
CT 

L Intake Equation/ 

I 
Rationale/ Model Name 

Reference 

I See Risk Tables I Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1989 I CW x IR x EF x ED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

See Risk Tables Chronic Daily Intake (CDI) (mglkg-day)= 

USEPA 1989 CW x CF x VF x SA x Kp x ET X EF x ED X 1/BW x 1/AT 

USEPA 1997 

USEPA 1992 

USEPA 1997 

USEPA 1991 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1997: Exposure Factors Handbook. August 

I 



ile: TARA3 55.wk4 -
I 

Exposure Route 

Inhalation 

Sources: 

Scenario Timeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Medium: Ambient Air (volatilization of VOCs) 

Exposure Point: Area SA, Groundwater (Private Wells) 

Receptor Population: Offsite Resident 

Receptor Age: Adult 

I 
Parameter I Parameter Definition 

Code 

CA I COPC Concentration in Air 

IR Inhalation Rate 

ET Exposure Time 

K Volatilization Factor 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Dura1ion 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

i 
Units 

I mg/m3 

m3/hr 

hr/day 

Llm3 

unilfess 

days/year 

years 

kg 

days 

days 

Table 3-50 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I See Risk T abies 

0.83 USEPA 1989 0.83 

0.58 USEPA 1989 0.17 

0.5 USEPA 1991 0.5 

1 USEPA 1997 1 

350 USEPA 1989 350 

24 USEPA 1989 9 

70 USEPA 1989 70 

25,550 USEPA 1989 25,550 

8,760 USEPA 1989 3,285 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPN540/1-89/002. 

i i _I CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I See Risk Tables I Chronic Daily Intake (CDI) (mglkg - day)= 

USEPA 1989 CA x IR x K x FC x ET x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1991 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 



ile: TARA3 47.wk4 -

Scenario Timeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Medium: Groundwater. Upper Aquifer 

Exposure Point: Area SA, Groundwater (Outdoor Use) 

Receptor Population: Offsite Resident 

Receptor Age: Adult 

I I 
Exposure Route I Parameter I Parameter Definition 

Code 

Ingestion I CW I COPC Concentration in Water 

IR Ingestion Rate 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dennal cw COPC Concentration in Water 

CF Conversion Factor 

SA Skin Surface Area 

Kp Penneability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time {Non-cancer) 

Sources: 

I 
Units 

mglkg 

L -water/day 

Unilless 

days/year 

years 

kg 

days 

days 

mglkg 

Ucm2 

cm2 

cmlhr 

hrlday 

days/year 

years 

kg 

days 

days 

Table 3-51 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i I I 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I See Risk Tables 

0.05 USEPA 1989, 97 0.05 

1 USEPA 1989 1 

40 USEPA 1997 40 

24 USEPA 1989, 91 9 

70 USEPA 1997 70 

25,550 USEPA 1989 25,550 

4,563 USEPA 1989 1,369 

See Risk Tables See Risk T abies See Risk Tables 

IE-03 USEPA 1989 IE-03 

5,800 USEPA 1997 5,000 

Chem-Specific Chem-Specific 

1 USEPA 1997 1 

40 . USEPA 1997 40 

24 USEPA 1989, 91 24 

70 USEPA 1997 70 

25,550 USEPA 1989 25,550 

4,563 USEPA 1989 1,369 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual, Part A. OERR. EPN54011-89/002. 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I See Risk Tables I Chronic Daily Intake (CDt) mglkg-day)= 

USEPA 1989, 97 CW x IR x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1997 

USEPA 1989, 91 

USEPA 1997 

USEPA 1989 

USEPA 1989 

See Risk T abies Chronic Daily Intake (CDI) mglkg-day)= 

USEPA 1989 CW x CF x SAx Kp x ET x EF xED x 1/BW x 1/AT 

USEPA 1997 

USEPA 1j997 

USEPA 1997 

USEPA 1989, 91 

USEPA 1997 

USEPA 1989 

USEPA 1989 

US EPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

US EPA. 1992: Dennal Exposure Assessment: Principles and Applications. Interim Report. EPN60018-9110118. 

USEPA, 1997: Exposure Factors Handbook. August 

=j] 



Table 3-52 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

File: tara3 36 wk4 -
I 

Exposure Route 

Ingestion I 

Dermal 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Area 6, Sediment (Creek) 

Receptor Population: Oflsite Resident 

Receptor Age: Adult 

I 
Parameter Parameter Definition 

Code 

cs COPC Concentration in Sediment 

IR Ingestion Rate 

CF Conversion Factor 

Fl Fraction Ingested From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

cs COPC Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

I I 
Units RME 

Value 

I mglkg I See Risk Tables 

mglday 100 

kglmg 1E-006 

unitless 1 

days/year 6 

years 30 

kg 70 

days 25,550 

days 180 

mglkg See Risk Tables 

kg/mg 1E-006 

cm2/event 5,800 

mglcm'-event 1 

unitless Chemical Specific 

days/year 6 

years 30 

kg 70 

days 25,550 

days 180 

(1) Assume one day per month 1n the spnng (3 months), and one day per month 1n the fall (3 months). 

(2) Assume one day in the spring and one day in the fall. 

(3) Based on the 90 percentile for individuals living at one residence (USEPA 1991 ). 

(4) Based on the median number of years that individuals live at one residence (USEPA 1991). 

(5) Assume six days per year for 30 years. 

(6) Assume two days per year for 9 years. 

Sources: 

I 
RME 

Rationale/ 

Reference 

I See Risk Tables 

USEPA 1991 

USEPA 1989 

USEPA 1989 

(1) 

(3) 

USEPA 1989 

USEPA 1991 

(5) 

See Risk Tables 

USEPA 1989 

USEPA 1992 

USEPA 1992 

(1) 

(3) 

USEPA 1989 

USEPA 1991 

(5) 

USEPA 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-891002. 

USEPA 1991: Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN60018-911011B. 

I 
CT 

Value 

I See Risk Tables 

50 

1E-006 

1 

2 

9 

70 

25,550 

18 

See Risk Tables 

1E-006 

5,000 

0.2 

Chemical Specific 

2 

9 

70 

25,550 

18 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I See Risk Tables I Chronic Daily Intake (CD!) (mglkg-day) = 

USEPA 1991 CS X IR X CF x Fl x EF X ED x 1 IBW X 1/AT 

USEPA 1989 

USEPA 1989 

(2) 

(4) 

USEPA 1989 

USEPA 1991 

(6) 

See Risk Tables CDI (mglkg-day) = 

USEPA 1989 CS x CF X SA x AF x ABS X EF X ED X 1/BW X 1/AT 

USEPA 1992 

USEPA 1992 

(2) 

(4) 

USEPA 1989 

USEPA 1991 

(6) 



Scenario Timeframe: CurrenUFuture 

Medium: Soil 

Exposure Medium: Soil 

Exposure Poinl: Area SA, Soil 

Receptor Population: Offsite Resident 

Receptor Age: Child 

File: TARA3 11.wk4 -
I I 

Exposure Route I Parameter I Parameter Definition 

Code 

Ingestion I ~ COPC Concentration in Soil 

CF Conversion Factor 

IR-S Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal cs COPC Concentration in Soil 

SA Skin Surface Area Available for Contact 

SSAF Soil to Skin Adherence Factor 

CF Conversion Factor 

DABS Dermal Absorption Factor (Solid) 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

ATn Averaging Time (Non-cancer) 

Sources: 

i 
Units 

I mglkg 

unitless 

mglday 

--
days/year 

years 

kg 

days 

days 

mg/kg 

cm2 

mglcm2-event 

kglmg 

unitless 

days/year 

years 

kg 

days 

days 

Table 3-53 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I See Risk Tables 

1.00E-006 USEPA 1991,97 t.OOE-006 

200 USEPA 1989 100 

1 USEPA 1989 1 

350 USEPA 1991 350 

6 USEPA 1989, 91 6 

15 USEPA 1989 15 

25,550 USEPA 1991 25,550 

2,190 USEPA 1991 2,190 

See Risk Tables See Risk Tables See Risk Tables 

2,100 USEPA 1998a, b 1,800 

1 USEPA 1992 0.2 

1.00E-006 USEPA 1989 1.00E-006 

chemical-specific USEPA 1998b chemical-specific 

350 USEPA 1991 350 

6 USEPA 1989, 91 6 

15 USEPA 1989 15 

25,550 USEPA 1991 25,550 

2,190 USEPA.1991 2,190 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-891002. 

i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I See Risk Tables I Chronic Daily Intake (COl) (mglkg-day)= 

USEPA 1991, 97 CS x IR x CF x Fl x EF x EO X 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

USEPA 1991 

USEPA 1989, 91 

USEPA 1989 

USEPA 1991 

USEPA 1991 

See Risk Tables CDI (mg/kg-day) = 

USEPA 1998a, b CS x CF x SA x AF x ABS x EF xED x 1/BW x 1/AT 

USEPA 1992 

USEPA 1989 

USEPA 1998b 

USEPA 1991 

USEPA 1989, 91 

USEPA 1989 

USEPA 1991 

USEPA,1991 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/60018-91/0118. 

USEPA, 1993: OSWER Preliminary Review Draft, Superfund's Standard Default Exposure Factors for CT and RME. May 5, Nov. 4 

USEPA, 1998a: Integrated Risk Information System (IRIS) on-line database. June. 

USEPA. 1998b: Region IX Preliminary Remediation Goals. May 1. 



Sources: 

Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium. Ambient Air (Vapors/particulates) 

Exposure Point: Area SA. Soil 

Table 3-54 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

teceptor Population: Offsite Resident 

Receptor Age: Child 
----:-:-=-==---=.:...==--=--~ --··==========:.......--~..:. 

tR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

USEPA, t989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR. EPA/54011-89/002. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. March 15. 



ile· TARA3 52 wk4 

Scenario Timeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Medium: Lower Aquifer 

Exposure Point: Area 5A, Groundwater (Private Wells) 

Receptor Population: Offsite Resident 

Receptor Age: Child 

~I I Route I Parameter I Parameter Definition 

Code 

Ingestion I CW I COPC Concentration in Water 

IR Ingestion Rate 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Dermal Contact CW COPC Concentration in Water 

(bathing/shower) CF Conversion Factor 

SA Skin Surface Area 

Kp Permeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Sources: 

i 
Units 

I mglkg 

L-water/day 

Unitless 

days/year 

years 

kg 

days 

days 

mglkg 

Ucm2 

cm2 

cmlhr 

hr/day 

days/year 

years 

kg 

days 

days 

Table 3-55 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

i i i 
RME RME CT 

Value Rationale/ Value 

Reference 

I See Risk Tables I See Risk Tables I See Risk Tables 

1 USEPA 1989 0.5 

1 USEPA 1989 1 

500 USEPA 1997 250 

6 USEPA 1989 6 

15 USEPA 1989 15 

25,550 USEPA 1989 25,550 

2,190 USEPA 1989 2,190 

See Risk Tables See Risk Tables See Risk Tables 

1E-003 USEPA 1989 1£-003 

8,400 USEPA 1997 7,200 

chem-spec USEPA 1992 chem-spec 

0.75 USEPA 1997 0.33 

500 USEPA 1997 250 

6 USEPA 1989 6 

15 USEPA 1989 15 

25,550 USEPA fg8g 25,550 

2,190 USEPA 1989 2,190 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-89/002. 

i i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

I See Risk T abies I Chronic Daily Intake (COl) (mg/kg-day)= 

USEPA 1989 

I 
CW x IR X EF X ED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

See Risk Tables Chronic Daily Intake (COl) (mglkg-day)= 

USEPA 1989 CW X CF x SA x Kp x ET x EF xED x 1/BW x 1/AT 

USEPA 1997 

USEPA 1992 

USEPA 1997 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA. 1997: Exposure Factors Handbook. August 

l 

--



ile: TARA3 55 wk4 -

I 
Exposure Route 

Inhalation 

Sources: 

Scenario Timeframe: CurrenUFuture 

Medium: Groundwa(er 

Table 3-56 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Exposure Medium: Ambient air (volatilizalion of VOCs from indoor water use) 

Exposure Poinl: Area 5A, Groundwaler (Private-Household) 

Receptor Populalion: Offsite Resident 

Receptor Age: Child 

I I 

i 
I 

i 
Parameter Parameter Definition Units RME RME CT 

Code Value Rationale/ Value 

Reference 

CA COPC Concentration in Air mglm3 I See Risk Tables See Risk Tables 1 See Risk Tables 

IR Inhalation Rate m31hr 0.83 USEPA 1989 0.83 

FC Fraction Contaminated unitless 1 USEPA 1989 1 

K Volatilization Factor Um3 0.5 USEPA 1991 0.5 

ET Exposure Time hrlday 0.75 USEPA 1997 0.33 

EF Exposure Frequency days/year 350 USEPA 1989 350 

ED Exposure Duration year.; 6 USEPA 1989 6 

BW Body Weight kg 15 USEPA 1989 15 

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 

A T-N Averaging Time (Non-cancer) days 2,190 USEPA 1989 2,190 

US EPA, 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-891002. 

xposure Factors Handbook. August 

I 

i 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables I Chronic Daily Intake (COl) (mgll<g- day)= 

USEPA 1989 CA X IR X FC X K X ET X EF X ED X 1/BW X 1/AT 

USEPA 1989 

USEPA 1991 

USEPA 1997 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 

USEPA 1989 



ile: TARA3 47.wk4 

j Scenario Timeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Medium: Upper Aquifer. Outdoor Use 

Exposure Point: Area SA. Groundwater (Outdoor Use) 

Receptor Population: Offsite Resident 

Receptor Age: Child 

I I 
Exposure Route Parameter Parameter Definition 

Code 

Ingestion CW COPC Concentration in Water 

IR Ingestion Rate 

FC Fraction Contaminated 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Denmal CW COPC Concentration in Water 

CF Conversion Factor 

SA Skin Surface Area 

Kp Penmeability 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-cancer) 

Sources: 

i 
Units 

I mg/kg 

L-waterlday 

Unitless 

days/year 

years 

kg 

days 

days 

mg/kg 

Ucm2 

cm2 

cmlhr 

hr/day 

days/year 

years 

kg 

days 

days 

Table 3-57 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

I I I 
RME RME CT 

Value Rationale/ Value 

Reference 

See Risk Tables See Risk Tables See Risk T abies 

0.15 USEPA 1989, 97 0.05 

1 USEPA 1989 1 

36 USEPA 1997 9 

6 USEPA 1989, 91 6 

15 USEPA 1997 15 

25,550 USEPA 1989 25,550 

548 USEPA 1989 548 

See Risk Tables See Risk Tables See Risk T abies 

1E-03 USEPA 1989 1E-03 

8,400 USEPA 1997 7.200 

chem-specific USEPA 1992 chem-specific 

3 USEPA 1997 1 

36 USEPA 1997 9 

6 US EPA 1989, 91 6 

15 USEPA 1997 15 

25.550 USEPA 1989 25,550 

548 USEPA 1989 548 

US EPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPA/540/1-89/002. 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CD I) mglkg-day)= 

USEPA 1989, 97 CW x IR x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1997 

USEPA 1989, 91 

USEPA 1997 

USEPA 1989 

USEPA 1989 

See Risk Tables Chronic Daily Intake (CDI) mglkg-day)= 

USEPA 1989 CW x CF x SA x Kp x ET x EF X ED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1992 

USEPA 1997 

USEPA 1997 

USEPA 1989, 91 

USEPA 1997 

USEPA 1989 

USEPA 1989 

US EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual- Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA, 1992: Qenmal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-911011 B. 

USEPA, 1997: Exposure Factors Handbook. August 



Table 3-58 

Values Used For Daily Intake Calculations 

American Chemical Service NPL Site 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Area 6. Sediment 

Receptor Population: Offsite Resident 

Receptor Age: Child 

File· tara3 36 wk4 

I I 
Exposure Route Parameter Parameter Definition 

Code 

Ingestion cs COPC Concentration in Sediment 

IR Ingestion Rate 

CF Conversion Factor 

Fl Fraction Ingested From Contaminated Source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

Dermal cs COPC Concentration in Sediment 

CF Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

ATe Averaging Time (Cancer) 

ATn Averaging Time (Non-Cancer) 

I I 
Units 

mglkg 

mg/day 

kg/mg 

unitless 

days/year 

years 

kg 

days 

days 

mglkg 

kg/mg 

cm2/event 

mg/cm 2-event 

unitless 

days/year 

years 

kg 

days 

days 

I I 
RME RME CT 

Value 

I 
Rationale/ Value 

Reference 

See Risk Tables ·1 See Risk Tables See Risk Tables 

200 USEPA 1991 100 

1E-006 USEPA 1989 1E-006 

1 USEPA t989 1 

78 (1) 52 

6 (3) 6 

15 USEPA 1989 15 

25,550 USEPA 1991 25,550 

1,643 (4) 548 

See Risk T abies See Risk Tables See Risk Tables 

1E-006 USEPA 1989 1E-006 

2,100 USEPA 1992 1,800 

0.3 USEPA 1992 0.3 

Chemical Specific Chemical Specific 

78 (1) 52 

6 (3) 6 

50 USEPA 1989 50 

25,550 USEPA 1991 25,550 

1,643 (5) 548 

(1) Assume four days per week tn the summer (3 months), one day per week tn the spnrfg (3 months), and one day per week tn the fall (3 months). 

(2) Assume four days per week during the summer months only. 

(3) Assume 6 years based on the total years in the 1-6 year old age group. 

(4) Assume to occur 9 months out of the year for 6 years. 

(6) Assume to occur 3 months out of the year for 6 years. 

Sources: 

USEPA 1989: Risk Assessment Guidance for Superfund. Vo1.1: Human Health Evaluation Manual, Part A. OERR. E P N540/1-B91002. 

US EPA 1991: Supplemental Guidance,-Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, March 15. 

USEPA 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. EPN600/8-91/011 8. 

I I 
CT Intake Equation/ 

Rationale/ Model Name 

Reference 

See Risk Tables Chronic Daily Intake (CDI) (mglkg-day) = 

I USEPA 1991 CS x IR x CF x Fl x EF xED x 1/BW x 1/AT 

USEPA 1989 

USEPA 1989 

(2) 

(3) 

USEPA 1989 

USEPA 1991 

(5) 

See Risk T abies CDI (mg/kg-day) = 
USEPA 1989 CS x CF x SA x AF x ASS X EF X ED X 1/BW X 1/AT 

USEPA 1992 

USEPA 1992 

(2) 

(4) 

USEPA 1989 

USEPA 1991 

(6) 



FILE· t \proJ&ef\acs.\rsktbls\TARATOXWK4 

Table 4-1 

Adult Non-cancer Toxicity Data-- Oral/Dermal 

ACS NPL Site -- Griffith, Indiana 

I I I I I I I I I 
Chemical Chron1cJ Oral RID Oral RID Oral to Dermal 

of Potential Subchronic Value Units Adjustment 

Concern Factor (o/o) (1) 

I ortho-xylene I Chronic I 2 I mg/kg-day I 90 

Pentachlorophenol Chronic 0.03 mg/kg-day 

I Phenanthrene Chronic mg/kg-day 

Phenol Chronic 0.6 mg/kg-day 

Pyrene Chronic O.oJ mg/kg-day 

Selenium Chronic 0.005 mg/kg-day 

Silver Chronic 0.005 mg/kg-day 21 

Styrene Chronic 0.2 mg/kg-day 

Tetrachloroethene Chronic 0.01 mg/kg-day 100 

Thallium Chronic 0.00007 mg/kg-day 

Toluene Chronic 0.2 mg/kg-day 100 

trans-1,2-Dichloroethene Chronic 0.02 mg/kg-day 100 

Trichloroethene Chronic 0.006 mg/kg-day 98 

Vanadium Chronic 0.007 mg/kg-day 

Vinyl Chloride Chronic mg/kg-day 100 

Xylene (mixed) Chronic 2 mg/kg-day 89.5 

Zinc Chronic 0.3 mg/kg-day 30 

NA = Not Applicable 

(1) Refer to RAGS. Part A 

(2) Adjusted Dennal RfD =Oral RfD • (Adjustment Factor), default 

value of 100% was used when Adjustment Factor was not available. 

(3) Date of most recent search of IRIS or most recent EPA-ECAO provisional value. 

I 

Adjusted Units Primary Target Combined 

Dermal Organ or 
Uncertainty/ 

Modifying 

RID (2) System Factors 

1.8 I mglkg-day I fetotoxic I 
0.03 mglkg-day liver 

mg/kg-day NA 

0.6 mg/kg-day liver 

0.03 mglkg-day liver 

0.005 mglkg-day liver 

0.00105 mglkg-day skin 

0.2 mg/kg-day liver 

0.01 mglkg-day liver 

0.00007 mg/kg-day NA 

0.2 mglkg-day liver 

0.02 mglkg-day kidney 

0.00588 mg/kg-day liver 

0.007 mg/kg-day circulatory system 

mg/kg-day liver 

1.79 mglkg-day fetotoxic 

0.09 mg/kg-day thyroid 

• E ; EPA - ECAO 

H = Health Effects Assessment Summary Tables (HEASn 

I = Integrated Risk lnfonnation System (IRIS) 

0; Other 

I 

I 
Sources of RfO/ Dates of RfD: (3) 

Target Organ• Target Organ 

(MMIDDIYY) 

H I 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

0 10/01198 

I 10/01/98 

I 10/01/98 

E 10/01/98 

H 10/01/98 

H 10/01/98 

I 10/01/98 

I 10/01198 



FILE. ~;·'9fojecl\acs\rt,ktbli5.\TARATOX.WK4 

[

- Chemical 

of Potential 

Concern 

!1, t. 1-Trichloroethane 
1

1, 1 .2.2-Tetrachloroethane 

1,1 ,(.Trichloroethane 

1,1-D•chloroethane 

1,2,4-Trichlorobenzene 

1,2,4-Trimethytbenzene 

1,2-Dichlorobenzene 

1,2-Dich/oroelhane 

1.2-0ichloroethene(mixture) 

1 ,2-0ichloroprc::Jpane 

1 .3.5.-Trimethylbenzene 

1 .3-0ichlorobenzene 

1 .4-Dichlorobenzene 

2.2'~oxybis(1-Chloropropane) 

2.4,5-Trichlorophenol 

J 2,4-0ichlorophenol 

2,4-0imethylphenol 

2,4-0.nitrotoluf!ne 

2,6-0initrotoluene 

2-BI.ltanone (MEK) 

2-Hbanone 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

3,3-D•chlorobenzidine 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

4-Methyi-2-Per'ltanone 

4-Methylphenol (P-Cresol) 

4-Nitrophenol 

Acehaphthene 

Acetone 

Aldrin 

Alpt1a-BHC 

Alpt1a-Chlordane 

Alurninum 

Am•nonia 

AnU1racene 

Antimony 

Arot;;hlor-1242 

Arothlor- 1246 

ArOthlor-1254 

Arochlor-1260 

Arsl!nic 

Banum 

Benzene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fiuoranthene 

Benzo(k}Fiuoranthene 

Benzoic Acid 

Benzyl Alcohol 

Beryllium 

Bet;;..BHC 

bis(2-Chloroethyi)Ether 

I 

ChronicJ 

Subchronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Ctaronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

l 
Value 

Inhalation 

RIC 

1.0E+OOO 

14.9E-001 

2.0E-001 

6.0E-003 

3.2E-002 

4.9E-003 

4.0E-003 

6.0E-003 

7.0E-003 

8.0E-001 

1.0E+OOO 

4.9E-003 

7.0E-002 

7.0E-004 

3.5E-003 

1.0E-001 

4.9E-004 

G.OE-003 

2.0E-005 

TABLE 4-3 

ADULT NON-CANCER TOXICITY DATA- INHALATION 

ACS Srte- Griffith. lA 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/mJ 

mg/mJ 

mg/mJ 

mg1m3 

mglm3 

mg/m3 

mglm'3 

mg/m3 

mg/m3 

mglmJ 

mgtm3 

mg/m3 

mg/m3 

mg/mJ 

mglmJ 

mgtm3 

mglm3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mgfrn3 

mgtm3 

mg/m3 

mg/m3 

mglrn3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mg/m3 

mg/n,J 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/1113 

mglm3 

mglm3 

mglrn3 

mglm3 

mglrn3 

mg/rn3 

mglrn3 

mglrn3 

mglrn3 

I 
Adjusted 

Inhalation 

RfD(1) 

2.9E-001 

1.4E-OOt 

5.7E-002 

1 .7E-003 

9.0E-003 

1.4E-003 

1.1E-003 

1.7E-003 

2.0E-003 

2.3E-001 

2.9E-001 

HE-003 

2.0E-002 

2.0E-004 

1.0E-003 

2.9E-002 

1.4E-004 

1.7E-003 

5.7E-006 

I I 
Units 

I : 
I mg/kg-day I 

mglkg-day 

mglkg-day 

mgfkg-day 

mgfkg-day 

mglkg-day 

mglkg-day 

mgl~g-day 

mgfkg-day 

mgfkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mgfkg-day 

mgfkg-day 

mglkg-day 

mgfkg-day 

mglkg-day 

mg/kg-day 

mgfkg-day 

mgfkg-day 

mg/kg-day 

mglkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mglkg-day 

mglkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mgfkg-day 

mg/kg-day 

mgfkg-day 

mgfkg-day 

mgfkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mgfkg-day 

mg/kg-day 

mglkg-day 

mgfkg-day 

Primary 

Target 

Organ 

liver 

liver 

liver 

kidney 

liver 

respiratory system 

low body weight 

circulatory system 

respiratory system 

respiratory system 

liver 

liver 

NA 

CNS 

CNS 

liver 

CNS 

liver 

respiratory system 

respiratory system 

respiratory tract 

fetotoxic 

hematoxicity 

lung 

liver 

I I I 
Combined Sources of 

Uncertainty/Modifying RfC:RfO/ 

Factors Target Organ· 

A 

H 

E 

E 

E 

I 

E 

E 

I 

I 

E 

A 

E 

I 

A 

E 

Dates (2) 

(MMIDDIYY) 

t0/01198 

10/01198 

10/01198 

10101/98 

10101/98 

fO/Of/98 

10/01198 

10101198 

10/01198 

10101198 

10101198 

10101198 

10/0t/98 

10101198 

10/0t/98 

10101198 

10/01198 

10101198 

10101198 



I=JLE ~ t,. \r Itt c· ro1ec C$ s bls\TARATQX.WK4 

I I I I 
Chemical ChronicJ Value 

of Potential Subchronic Inhalation 

Concern RfC 

bis(2-Eihylhexyi)Phthalale Chronic 

Bromod•chloromethane Chronic 

Butyl Benzyl Phthalate Chronic 

I Cadmium (food) Chronic 

I Cadmium (water) Chronic 

Carbazole Chronic 

Carbon Disulfide Chronic 7.0E-001 

Chlorobenzene Chronic 1.8E-002 

Chloroethane Chronic 1.0E+001 

Chloroform Chronic 3.0E-004 

Chloromethane Chronic 

Chromium (Ill) Chronic 

Chromium (VI) Chronic 

Chrysene Chronic 

cis-1 ,2-0ichloroethene Chronic 

Cobalt Chronic 

Copper Chronic 

Cyanide Chronic 

Oi-n-Butylphthal<lte Chronic 

Oi-n-Octyt Phthalate Chronic 

Oibenzo(a,h)Anthracene Chronic 

Oibenzofuran Chronic 

Dieldnn Chronic 

Diethylphthalate Chronic 

D•methylphthalate Chronic 

Endosulfan Chron•c 

Endrin Chronic 

Ethy1benzene Chronic 1.0E+1l00 

Fluoranthene Chronic 

Fluorene Chronic 

Gamma-BHC Chronic 

Gamma-Chlordane Chronic 7.0E-004 

Heptachlor Chronic 

Heptachlor epoxide Chronic 

Hexachlorobenzene Chronic 

HexachlorobulaCiiene Chronic 

lndeno{ 1.2 ,3-cd)Pyrene Chronic 

Iron Chronic 

lsophorone Chronic 

Lead Chronic 

m,p.xylene Chronic 

Manganese (nonfood) Chronic 5.0E-005 

Mercury Chronic 3.0E-004 

Methoxychlor Chronic 

Methylene ChiDI'ide Chronic 3.0E+OOO 

Naphthalene Chronic 3.2E-003 

Nickel Chronic 

Nitrate/Nitrite Chronic 

N-Nitrosodiphenylamine Chronic 

ortho-xylene Chronic 

Pentachtorophel'lol Chronic 

Phenanthrene Chronic 

Phenol Chronic 

Pyrene Chronic 

Selenium Chronic 

Silver Chronic 

TABLE 4-3 

ADULT NON-CANCER TOXICITY DATA·· INHALATION 

ACS Site - Griffrth, lA 

I I I 
Units Adjusted Units Primary 

Inhalation Target 

RfD (1) Organ 

mg/m3 I mg/kg-day 

mg/m3 mglkg-day NA 

mg/m3 mg/kg·day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day respiratory tract 

mg/m3 mg/kg-day 

mg/m3 2.0E-001 mg/kg-day 

mg/m3 5.0E-003 mg/kg-day liver 

mg/m3 2.9E+OOO mg/kg-day fetotoxic 

mg/m3 8·.6E-005 mg/kg-day liver 

mg/m3 mg/kg-day kidney 

mg/m3 mg/kg-day 

mg/m3 mglkg-day respiratory trac1 

mg/m3 mglkg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mglm3 mg/kg-day 

mg/m3 mg/kg-day 

mglm3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 2.9E-001 mg/kg-day respiratory trac1 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mglm3 mg/kg-day 

mg/m3 2.0E-004 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day liver 

mg/m3 mg/kg-day kidney 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mglkg-day 

mg/m3 mglkg-day 

mg/m3 1.4E-005 mg/kg-day respiratory tract 

mg/m3 8.6E-005 mg/kg-day CNS 

mg/m3 mglkg-day reproductive system 

mg/m3 8.6E-001 mg/kg-day respiratory trac1 

mg/m3 9.0E-004 mg/kg-day circulatory system 

mg/m3 mg/kg-day respiratory tract 

mg/m3 mg/kg-day 

mg/m3 mglkg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

mg/m3 mg/kg-day 

I I I 
Combined Sources of Dates (2) 

Uncertainty/Modifying RfC:RfD/ (MM/DDIYY) 

Factors Target Organ* 

I 10/01198 

A 10/01/98 

I 10/01/98 

E 10/01198 

I 10/01/98 

I 10/01/98 

I 10/01/98 

H 10/01/98 

I 10/01/98 

I 10/01/98 

I 10/01/98 

H 10/01/98 

E 10/01/98 



i 

I 

FILE· c·~pJa,ec'l\aC$'nlabls\TARATOX WK4 

I I I 
Chemical Chronic/ Value 

of Potential Subchronic Inhalation 

Concern RIC 

Styrene I Chronic I 1.0E+OOO I 
Tetrachloroethene Chronic 4.9E-001 

Thallium Chronic 

Toluene Chronic 4.0E-001 

trans-1 ,2-Dichtoroethene Chronic 

Trichloroethene Chronic 

Vanadium Chronic 

Vinyl Chloride Chrome 

Xylene (mixed) Chronic 

Zinc Chronic 

NA = Not Applicable 

(1) Adjusted Inhalation RID= RIC- (20m3/day 170 kg) 

TABLE 4-3 

ADULT NON-CANCER TOXICITY DATA- INHALATION 

ACS S~e- Griffrth, lA 

I I 
Units Adjusted 

Inhalation 

RID (1) 

mg/m3 j 2.9E-001 

mg/mJ 1.4E-001 

mg/mJ 

mgtm3 1.1E-001 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

I I 
Umts Primary Combined 

Target UncertaintytModifying 

Organ Factors 

mglkg-day I CNS I 
mglkg-day liver 

mglkg-day 

mglkg-day CNS 

mglkg-day 

mg/kg-day respiratory tract 

mglkg-day 

mglkg-day CNS 

mglkg-day CNS 

mg/kg-day 

• E = EPA- ECAO 

H =Health Effects Assessment Summary Tables (HEAST) 

A= HEAST Alternate 

(2) Date of most recent search of IRIS or most recent EPA-ECAO provisional value. I = Integrated Risk Information System (IRIS) 

I I 
Sources of Dates (2) 

RIC:RID/ (MM/DDIYY) 

Target Organ• 

I I 10/01198 

E 10/01198 

I 10/01/98 



FILE· c·lproject\acs\rsktbls\TARATOX WK4 

Chemical Unit Risk 

ot Potential 

Concern 

1.1.1-Trichloroethane I 
1,1,2,2-Tetrachloroethane 5.7E-005 

1. 1.2-Trichloroethane 1 6E-005 

1,1-0ichloroethane 

11,2,4-Trichlorobenzene 

1,2 .4-T rimethylbenzene 

1 ,2-Dichlorobenzene 

11,2-D•chloroethane 2.6E-005 

1 ,2-Dichloroethene(mixture) 

l1 ,2-D•chloropropane 

11 .3.5-Trimethylbenzene 

11,3-0ichlorobenzene 

1 ,4-D•chlorobenzene 6.3E-006 

2.2' -oxybis( 1-Chloropropane) 1.0E-005 

2,4,5-Trichlorophenol 

2,4-Dic.hlorophenol 

2,4-Dimethylphenol 

2, 4-Dinitrotoluene 

2.&-Dimtrotoluene 

~2-Butanone (MEK) 

~2-Hexanone 

12-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

3,3-0ichlorobenzldJne 

4,4'-DDD 

4.4'-DDE 

4.4'-DDT 9.7E-005 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

4-Nitrophenol 

Acenaphthene 

Acetone 

Aldrin 4.9E-003 

Alpha-BHC 1.8E-003 

Alpha-Chlordane 1.0E-004 

Aluminum 

Ammonia 

Anthracene 

Antimony 

Arochlor-1242 5.7E-004 

Arochlor-1248 5.7E-004 

Arochlor-1254 5.7E-004 

Aroc.hlor -1250 5.7E-004 

)Arsenic 4.3E-003 

Barium 

Benzene 8.3E-006 

Benzo(a)Anthracene 

Benzo(a)Pyrene 8.9E-004 

Benzo(b)Fiuoranthene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Benzyl Alcohol 

I I 
Units 

I (uglm3) •1 I 
(uglm3) •1 

(uglm3) •1 

(uglm3) •1 

(ug/m3) "1 

(uglm3) •1 

(ug/m3) "1 

(uglm3) -1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) •1 

(uglm3) "1 

(uglm3) "1 

(uglm3) -1 

(ug/m3) -1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) •1 

(ug/m3) "1 

(uglm3) -1 

(uglm3) -1 

(uglm3) -1 

(ug/m3) "1 

(uglm3) "1 

(uglm3) "1 

(uglm3) -1 

(ug/m3) -1 

(uglm3) -1 

(ug/m3) -1 

(uglm3) "1 

(uglm3) -1 

(uglm3) "1 

(ug/m3) -1 

(uglm3) "1 

(uglm3) -1 

(uglm3) "1 

(uglm3) -1 

(uglm3) -1 

(uglm3) -1 

(uglm3) -1 

(ug/m3) -1 

(uglm3) "1 

(uglm3) "1 

(uglm3) -1 

(uglm3) "1 

TABLE 4-4 

AdulVChild CANCER TOXICITY DATA - INHALATION 

ACS Site -- Griffith, lA 

I 
AdJustment (1) Inhalation Cancer Units 

Slope Factor 

3,500 I I (mg/kg-day) •1 

3,500 2.0E-001 (mg/kg-day) •1 

3,500 5.6E-002 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 9.1E-002 (mg/kg-day) •1 

3,500 (mg/kg;;ay) •1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 2.2E-002 (mglkg-day) "1 

3,500 3.5E-002 (mg/kg-day) •1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg;jay) "1 

3,500 (mg/kg-day) ·1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) "1 

3,500 (mg/kg-day) •1 

3,500 (mg/kg-day) -1 

3,500 (mglkg-day) "1 

3,500 (mg/kg-day) -1 

3,500 (mg/kg-day) "1 

3,500 3.4E-001 (mg/kg-day) "1 

3,500 (mg/kg-day) -1 

3,500 (mglkg-day) •1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 1.7E+001 (mglkg-day) -1 

3,500 8.3E+OOO (mg/kg-day) "1 

3,500 3.5E-001 (mglkg-day) -1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) -1 

3,500 (mgtkg-day) "1 

3,500 (mglkg-day) -1 

3,500 2.0E+OOO (mg/kg-day) -1 

3,500 2.0E+OOO (mglkg-day) •1 

3,500 2.0E+OOO (mglkg-day) -1 

3,500 2.0E+OOO (mg/kg-day) •1 

3,500 1.5E+001 (mglkg-day) "1 

3,500 (mglkg-day) "1 

3,500 2.9E-002 (mg/kg-day) -1 

3,500 (mglkg-day) •1 

3,500 3.1E+OOO (mglkg-day) "1 

3,500 (mglkg-day) -1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) -1 

I I 
Weight of Evidence/ Source Date (2) 

Cancer Guideline (MMIDDNY) 

Description 

I D I E I 10/01/98 

c I 10101198 

c I 10101198 

c A 10101/98 

D H 10/01/98 

E 10101/98 

D E 10/01198 

82 E 10101198 

82 I 10101/98 

E 10101198 

D E 10101/98 

c I 10101/98 

c H 10101198 

82 

82 0 

D I 10101/98 

E 10/01198 

D 

c 
82 

82 

82 

82 I 10101/98 

A 10101198 

c 

D 

82 I 10/01198 

82 I 10101198 

82 I 10101198 

E 10101198 

I 10101198 

D 

82 I 10101198 

82 I 10101/98 

82 I 10101198 

82 I 10101/98 

A I 10101198 

D A 10/01/98 

A E 10101198 

82 

82 E 10101198 

82 

82 

D 



OIK . 
I I I I ! 

I Chemical Un1t R1sk Units 

of Potential 

Concem 

Beryllium 2.4E-003 (ug/m3) • 

Beta-BHC 5.1E-004 (ug/m3) •1 

bis(2-Chloroethyi)Ether 3.1E-004 (ug/m3) "1 

bis(2-Ethylhexyi)Phthalate 4.0E-006 (ug/m3) "1 

Bromodichloromethane (ug/m3) •1 

Butyl Benzyl Phthalate (ug/m3) "1 

Cadmium (food) 1.8E-003 (ug/m3) "1 

Cadmium (water) 1.8E-003 (ug/m3) "1 

Carbazole (ug/m3) "1 

Carbon Disulf•de (ug/m3) •1 

Chlorobenzene (ug/m3) "1 

Chloroethane (ug/m3) •1 

Chloroform 2.3E-005 (ug/m3) •1 

Chloromethane 1.8E-006 (ug/m3) "1 

Chromium (Ill) (ug/m3) "1 

I Chromium (VI) 1.2E-002 (ug/m3) "1 

I 
(ug/m3) "1 Chrysene 

cis-1 ,2-D•chloroethene (ug/m3) ·1 

Cobalt (ug/m3) "1 

Copper (ug/m3) •1 

Cyanide (ug/m3) "1 

Di-n-Butyl phthalate (ug/m3) ·1 

Di-n-Octyl Phthalate (ug/m3) "1 

Dibenzo(a,h)Anthracene (ug/m3) "1 

Dibenzofuran (ug/m3) •1 

Dieldnn 4.6E-003 (ug/m3) •1 

Diethylphthalate (ug/m3) •1 

Oimethylphthalate (ug/m3) "1 

Endosulfan (ug/m3) · 1 

Endnn (ug/m3) •1 

Ethyl benzene (ug/m3) ·1 

Fluoranthene (ug/m3) •1 

Fluorene (ug/m3) "1 

Gamma-BHC (ug/m3) •1 

Gamma-Chlordane 1.0E-004 (ug/m3) •1 

Heptachlor 1.3E-003 (ug/m3) "1 

Heptachlor epoxide 2.6E-003 (ug/m3) "1 

I Hexachlorobenzene 4.6E-004 (ug/m3) •1 

Hexachlorobutadiene 2.2E-005 (ug/m3) "1 

lndeno( 1,2, 3-cd)Pyrene (ug/m3) ·1 

Iron (ug/m3) "1 

lsophorone (ug/m3) "1 

Lead (ug/m3) •1 

m,p-xylene (ug/m3) "1 

Manganese (nonfood) (ug/m3) "1 

Mercury (ug/m3) •1 

Methoxychlor (ug/m3) "1 

Methylene Chloride 4.7E-007 (ug/m3) •1 

Naphthalene (ug/m3) ·1 

I Nickel 
(ug/m3) "1 

I Nitrate/Nitrite (ug/m3) "1 

I N-Nitrosodiphenylamine (ug/m3) "1 

TABLE 4-4 

AduiVChild CANCER TOXICITY DATA- INHALATION 

ACS Site - Gnff1th, lA 

I I 
Adjustment (1) Inhalation Cancer Units 

Stope Factor 

3.500 8.4E+OOO (mglkg-day) • 

3,500 1.8E+OOO (mglkg-day) •1 

3,500 1.1E+OOO (mg/kg-day) •1 

3,500 1.4E-002 (mglkg-day) · 1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 6.3E+OOO (mg/kg-day) "1 

3,500 6.3E+OOO (mglkg-day) •1 

3,500 (mg/kg-day) "1 

3,500 (mg/kg-day) •1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 8.1E-002 (mglkg-day) •1 

3,500 6.3E-003 (mglkg-day) "1 

3,500 (mg/kg-day) "1 

3,500 4.1E+001 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) ·1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 1.6E+001 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 3.5E-001 (mglkg-day) •1 

3,500 4.5E+OOO (mglkg-day) •1 

3,500 9.1E+OOO (mglkg-day) "1 

3,500 1.6E+OOO (mglkg-day) ·1 

3,500 7.8E-002 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) "1 

3,500 1.7E-003 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mg/kg-day) "1 

I I T 
Weight of Evidence/ Source Date (2) 

Cancer Guideline (MMIDDIYY) 

Description 

92 I 10/01/98 

91 I 10/01/98 

92 I 10/01/98 

92 E 10/01/98 

92 0 

c 
91 I 10/01/98 

91 I 10/01/98 

92 

I 10/01/98 

D A 10/01/98 

I 10/01/98 

92 E 10/01/98 

c H 10/01/98 

A H 10/01/98 

92 

D 

D 

D 

D 

92 

D 

92 I 10/01/98 

D 

D 

D I 10/01/98 

D 

D 

92-C 

92 I 10/01/98 

92 I 10/01/98 

92 I 10/01/98 

92 I 10/01/98 

c I 10/01/98 

92 

c 
92 

D 

D I 10/01/98 

D I 10/01/98 

D 

92 H 10/01/98 

D I 10/01/98 

A 

92 I 



FILE· c\projacl\acs\rsktbls\TARATOX WKA 

Chemical 

of Potential 

Concem 

ortho·xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

T etrachloroethene 

Thallium 

Toluene 

trans-1 ,2-0ichloroethene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

NA = Not Applicable 

" E = EPA - ECAO 

I 

I 

I I 
Unit Risk Units 

(ug/m3) · 

(ug/m3) · 1 

(ug/m3) · 1 

(ug/m3) •1 

(ug/m3) ·1 

(ug/m3) •1 

(ug/m3) •1 

(ug/m3) •1 

5.7E-007 (ug/m3) · 1 

(ug/m3) · 1 

(ug/m3) · 1 

(ug/m3) •1 

1.7E-006 (ug/m3) ·1 

(ug/m3) · 1 

S.SE-005 (ug/m3) •1 

(ug/m3) · 1 

(ug/m3) · 1 

H = Health EHects Assessment Summary Tables (HEAST) 

I :; Integrated Risk tnfonnation System (IRIS) 

(1) Adjustment Factor applied to Unit Risk to calculate 

Inhalation Slope Factor= 70kg x 1120m3/day x 1000ug/mg 

TABLE 4-4 

AduiUChild CANCER TOXICI1Y DATA - INHALATION 

ACS Site -- Griffith, lA 

I I 
Ad1ustment (1) Inhalation Cancer Units 

Stope Factor 

I 

3,500 I I (mglkg-day) • I 
3,500 (mg/kg-day) "1 

3,500 (mglkg-day) · 1 

3,500 (mg/kg-day) "1 

3,500 (mglkg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) "1 

3,500 (mglkg-day) •1 

3,500 2.0E-003 (mg/kg-day) •1 

3,500 (mglkg-day) •1 

3,500 (mg/kg-day) •1 

3,500 (mg/kg-day) · 1 

3,500 S.OE-003 (mglkg-day) •1 

3,500 (mglkg-day) •1 

3,500 3.0E-001 (mg/kg-day) •1 

3,500 (mglkg-day) "1 

3,500 (mg/kg-day) •1 

EPA Group: 

A - Human cardnogen 

I 
Weight of Evidence/ Source 

Cancer Guideline 

Description 

D I 
82 

D 

D 

D 

D 

I 

C-82 E 

D I 

C-82 E 

A H 

D 

D 

81 -Probable human carcinogen- indicates that limited human data are available 

82 - Probable human carcinogen- indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D- Not dassifiable as a human carcinogen 

(2) Date of most recent search of IRIS or most recent EPA-ECAO provisional value E- Evidence of noncarcinogenicity 

! 
Date (2) 

(MMIDDIYY) 

I 

10/01198 

10/01/98 

10/01/98 

10/01/98 

10/01/98 



Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

File· cfworkr1AA 123 

I I 
Exposure Chemical 

Route of Potential 
Concern 

Ingestion 1 Acetone I 
Aluminum 
Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 
Copper 

Dichloroethane, 1,1-
Dichloroethene, 1 ,2-
Iron 
Lead 

Manganese 
2-Butanone 

Nitrate/Nitrite 
Zinc 

(Total) 
Dermal Acetone 

Aluminum 
Ammonia 
Aroclor -1248 

Cadmium 
Chromium (total) 

Copper 
Dichloroethane, 1 , 1-
Dichloroethene, 1 ,2-
Iron 

Lead 
Manganese 
2-Butanone 
Nitrate/Nitrite 

Zinc 
(Total) 

Current/Future 

Surface Water 
Surface Water 
Area 1, Surface Water (Fire Pond) 
Routine Worker 

Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

5.0E-003 I mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.2E-002 mg/L 

2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 

6.1 E-002 mg/L 

5.0E-003 mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.2E-002 mg/L 

2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 

6.1E-002 mg/L 

I I 
Route 
EPC 

Value 

I 5.0E-003 

9.6E-001 
3.3E-001 
8.4E-004 

7.2E-004 
8.3E-002 

2.2E-002 

2.0E-003 

1.0E-003 
8.5E-001 
2.4E-002 

5.8E-002 
3.3E-002 
2.5E-001 
6.1E-002 

5.0E-003 
9.6E-001 
3.3E-001 
8.4E-004 

7.2E-004 
8.3E-002 
2.2E-002 
2.0E-003 
1.0E-003 
8.5E-001 

2.4E-002 
5.8E-002 
3.3E-002 
2.5E-001 
6.1E-002 

Table 5-3-1 
CALCULATION OF NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Service NPL Site 

I I 
Route EPC Intake Intake 
EPC Selected (Non-Cancer) (Non-Cancer) 
Units for Hazard Units 

Calculation (1) 

I 

mg/L M 4.7E-007 I mg/kg-day 1 
mg/L M 9.0E-005 mg/kg-day 

mg/L M 3.1E-005 mg/kg-day 

mg/L M 7.9E-008 mg/kg-day 

mg/L M 6.8E-008 mg/kg-day 

mg/L M 7.8E-006 mg/kg-day 

mg/L M 2.1 E-006 mg/kg-day 

mg/L M 1.9E-007 mg/kg-day 

mg/L M 9.4E-008 mg/kg-day 

mg/L M B.OE-005 mg/kg-day 

mg/L M 2.2E-006 mg/kg-day 

mg/L M 5.4E-006 mg/kg-day 

mg/L M 3.1E-006 mg/kg-day 

mg/L M 2.3E-005 mglkg-day 

mg/L M 5.7E-006 mglkg-day 

mg/L M 4.3E-008 mg/kg-day 

mg/L M 1.0E-005 mg/kg-day 

mg/L M 

mg/L M 4.1E-005 mg/kg-day 

mg/L M 7.8E-009 mglkg-day 

mg/L M 9.0E-007 mg/kg-day 

mg/L M 2.4E-007 mg/kg-day 

mg/L M 3.3E-007 mg/kg-day 

mg/L M 1.8E-007 mglkg-day 

mg/L M 9.3E-006 mg/kg-day 

mg/L M 1.0E-009 mglkg-day 

mg/L M 6.3E-007 mg/kg-day 

mg/L M 5.9E-007 mg/kg-day 

mg/L M 

mg/L M 4.0E-007 mglkg-day 

I I I 
Reference Reference Reference Reference 
Dose (2) Dose Units Cone. Cone. 

Units 

1.0E-001 I mg/kg-day 1 N/A I N/A 
1.0E+OOO mg/kg-day N/A N/A 

N/A N/A 
N/A N/A 

5.0E-004 mg/kg-day NIA N/A 

3.0E-003 mg/kg-day N/A N/A 

4.0E-002 mg/kg-day N/A N/A 

1.0E-001 mg/kg-day N/A N/A 

9.0E-003 mg/kg-day N/A N/A 

3.0E-001· mg/kg-day N/A N/A 
N/A N/A 

1.4E-001 mg/kg-day N/A N/A 

6.0E-001 mg/kg-day N/A N/A 

1.0E-001 mg/kg-day N/A N/A 

3.0E-001 mg/kg-day N/A NIA 

7.9E-002 mg/kg-day N/A N/A 

1.0E+OOO mg/kg-day N/A N/A 

N/A N/A 
N/A N/A 

2.5E-005 mglkg-day N/A N/A 

3.0E-004 mg/kg-day N/A N/A 

2.4E-002 mg/kg-day N/A N/A 

1.0E-001 mg/kg-day N/A N/A 

9.0E-003 mglkg-day N/A N/A 

3.0E-001 mglkg-day N/A N/A 

N/A N/A 

1.4E-001 mglkg-day N/A N/A 

5.7E-001 mg/kg-day N/A N/A 

3.0E-003 mg/kg-day N/A N/A 

9.0E-002 mglkg-day N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. · 

I 
Hazard 
Quotient 

I 4.7E-006 
9.0E-005 

1.4E-004 
2.6E-003 
5.2E-005 
1.9E-006 
1.0E-005 
2.7E-004 

3.9E-005 
5.2E-006 
2.3E-004 
1.9E-005 

.. 3._sE:~oo3 ... 
5.5E-007 
1.0E-005 

3.1 E-004 
3.0E-003 
1.0E-005 
3.3E-006 
2.0E-005 
3.1 E-005 

4.5E-006 

1.0E-006 

4.4E-006 
-·3-.4-E::tJ'Oj. 

I 6.9E-003 ll 



I 

Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exposure Point: 
Receptor Population: 
~ptorAae: 

File· cfwor1<r1AA 123 

l 
Exposure Chemical 

Route of Potential 
Concern 

Ingestion I Acetone 
Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 
Chromium (total) 
Copper 

Dichloroethane. 1,1-
Dichloroethene, 1,2-
Iron 

Lead 
Manganese 
2-Butanone 
Nitrate/Nitrite 
Zinc 

(Total) 

Dermal Acetone 

Aluminum 

Ammonia 
Aroclor-1248 
Cadmium 
Chromium (total) 

Copper 
Dichloroethane, 1,1-
Dichloroethene, 1,2-

Iron 
Lead 

Manganese 
2-Butanone 

Nitrate/Nitrite 
Zinc 

(Total) 

I 

I 

CurrenUFuture 
Surface Water 
Surface Water 
Area 1, Surface Water (Fire Pond) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

S.OOE-003 I mg/L 

9.60E-001 mg/L 

3.30E-001 mg/L 

8.40E-004 mg/L 

7.20E-004 mg/L 
8.30E-002 mg/L 
2.2E-002 mg/L 
2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 
6.1E-002 mg/L 

5.00E-003 mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.20E-002 mg/L 

2.00E-003 mg/L 

1.00E-003 mg/L 

8.51E-001 mg/L 

2.38E-002 mg/L 

5.80E-002 mg/L 

3.30E-002 mg/L 

2.50E-001 mg/L 

6.10E-002 mg/L 

I 
Route 

EPC 
Value 

I S.OOE-003 
9.60E-001 

3.30E-001 
8.40E-004 
7.20E-004 
8.30E-002 
2.20E-002 
2.00E-003 
1.00E-003 
8.51E-001 

2.38E-002 
5.80E-002 
3.30E-002 
2.50E-001 
6.10E-002 

S.OOE-003 
9.60E-001 

3.30E-001 

8.40E-004 
7.20E-004 
8.30E-002 
2.20E-002 
2.00E-003 

1.00E-003 
8.51E-001 

2.38E-002 
5.80E-002 
3.30E-002 
2.50E-001 
6.10E-002 

Table 5-3-2 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I I 
Route EPC Intake 
EPC Selected (Cancer) 
Units for Risks 

Calculation ( 1) 

I mg/L I M 4.2E-008 
mg/L M 8.1E-006 
mg/L M 2.8E-006 
mg/L M 7.0E-009 
mg/L M 6.0E-009 
mg/L M 7.0E-007 
mg/L M 1.8E-007 
mg/L M 1.7E-008 

mg/L M 8.4E-009 
mg/L M 7.1 E-006 
mg/L M 2.0E-007 
mg/L M 4.9E-007 
mg/L M 2.8E-007 
mg/L M 2.1E-006 
mg/L M 5.1E-007 

mg/L M 3.9E-009 

mg/L M 9.3E-007 

mg/L M 

mg/L M 3.7E-006 

mg/L M 7.0E-010 

mg/L M 8.1E-008 

mg/L M 2.1E-008 

mg/L M 2.9E-008 

mg/L M 1.6E-008 

mg/L M 8.3E-007 

mg/L M 9.3E-011 

mg/L M 5.6E-008 

mg/L M 5.2E-008 

mg/L M 

mg/L M 3.6E-008 

I I I 
Intake Cancer Cancer 

(Cancer) Slope Slope 
Units Factor Units 

I mg/kg-day I 
mg/kg-day 

mg/kg-day 
mg/kg-day 2.0E+OOO kg-day/mg 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mglkg-day 

mg/kg-day 2.0E+OOO kg-day/mg 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

I 
Cancer 

Risk 

I 

1.4E-008 

... ---------
1.4E-008 

7.4E-006 

.. -i.4E--ii66 ___ 

I 7.4E-006 I 



Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Rece[Jtor Age: 

File· cfwrkct1 WK4 

I I 
Exposure Chemical 

Route of Potential 
Concern 

Ingestion 1 Acetone I 
Aluminum 

Ammonia 
Aroclor-1248 
Cadmium 

Chromium (total) 
Copper 

Dichloroethane, 1,1-
Dichloroethene, 1,2-
Iron 

Lead 

Manganese 

2-Butanone 
Nitrate/Nitrite 

Zinc 

(Total) 
Dermal Acetone 

Aluminum 

Ammonia 

Aroclor-1248 
Cadmium 
Chromium (total) 
Copper 

Dichloroethane, 1,1-
Dichloroethene. 1,2-
Iron 

Lead 
Manganese 
2-Butanone 
Nitrate/Nitrite 
Zinc 

(Total) 

CurrenUFuture 
Surface Water 
Surface Water 
Area 1, Surface Water (Fire Pond) 
Routine Worker 

Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

S.OE-003 I mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.2E-002 mg/L 

2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 

6.1E-002 mg/L 

5.0E-003 mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.2E-002 mg/L 

2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 

6.1E-002 mg/L 

I I 
Route 
EPC 

Value 

I 5.0E-003 I 
9.6E-001 
3.3E-001 
8.4E-004 
7.2E-004 

8.3E-002 

2.2E-002 
2.0E-003 
1.0E-003 
8.5E-001 
2.4E-002 

5.8E-002 

3.3E-002 
2.5E-001 
6.1E-002 

5.0E-003 
9.6E-001 
3.3E-001 

8.4E-004 
7.2E-004 
8.3E-002 
2.2E-002 
2.0E-003 
1.0E-003 
8.5E-001 

2.4E-002 
5.8E-002 
3.3E-002 
2.5E-001 
6.1E-002 

Table 5-3-3 
CALCULATION OF NONCANCER HAZARDS 

CENTRAL TENDENCY 
American Chemical Service NPL Site 

I I 
Route EPC Intake Intake 
EPC Selected (Non-Cancer) (Non-Cancer) 
Units for Hazard Units 

Calculation (1) 

I 

mg/L I M 8.6E-006 T mg/kg-day I 
mg/L M 1.6E-003 mg/kg-day 
mg/L M 5.7E-004 mg/kg-day 
mg/L M 1.4E-006 mg/kg-day 
mg/L M 1.2E-006 mg/kg-day 

mg/L M 1.4E-004 mg/kg-day 

mg/L M 3.8E-005 mg/kg-day 

mg/L M 3.4E-006 mg/kg-day 
mg/L M 1.7E-006 mglkg-day 
mg/L M 1.5E-003 mglkg-day 
mg/L M 4.1 E-005 mglkg-day 

mg/L M 9.9E-005 mglkg-day 

mg/L M 5.7E-005 mglkg-day 

mg/L M 4.3E-004 mglkg-day 

mg/L M 1.0E-004 mg/kg-day 

mg/L M 6.8E-007 mg/kg-day 

mg/L M 1.6E-004 mg/kg-day 

mg/L M 
mg/L M 6.5E-004 mglkg-day 

mg/L M 1.2E-007 mglkg-day 

mg/L M 1.4E-005 mg/kg-day 

mg/L M 3.8E-006 mg/kg-day 

mg/L -M 5.2E-006 mg/kg-day 

mg/L M 2.9E-006 mg/kg-day 

mg/L M 1.5E-004 mglkg-day 

mg/L M 1.6E-008 mglkg-day 

mg/L M 9.9E-006 mglkg-day 

mg/L M 9.2E-006 mglkg-day 

mg/L M 
mg/L M 6.3E-006 mglkg-day 

I I I 
Reference Reference Reference Reference 
Dose (2) Dose Units Cone. Cone. 

Units 

1.0E-001 1 mg/kg-day 1 N/A I N/A 
1.0E+OOO mg/kg-day N/A N/A 

N/A N/A 
N/A N/A 

5.0E-004 mg/kg-day N/A N/A 

3.0E-003 mg/kg-day N/A N/A 

4.0E-002 mg/kg-day N/A N/A 
1.0E-001 mg/kg-day N/A N/A 
9.0E-003 mg/kg-day N/A N/A 

3.0E-001 mglkg-day N/A N/A 
N/A N/A 

1.4E-001 mg/kg-day N/A N/A 

6.0E-001 mglkg-day N/A N/A 

1.0E-001 mglkg-day N/A N/A 

3.0E-001 mglkg-day N/A N/A 

7.9E-002 mg/kg-day N/A N/A 

1.0E+OOO mglkg-day N/A N/A 

N/A N/A 

N/A N/A 

2.5E-005 mg/kg-day N/A N/A 

3.0E-004 mg/kg-day N/A N/A 

2.4E-002 mg/kg-day N/A N/A 

1.0E-001 mg/kg-day N/A N/A 

9.0E-003 mg/kg-day N/A N/A 

3.0E-001 mglkg-day N/A N/A 

N/A N/A 

1.4E-001 mglkg-day N/A N/A 

5.7E-001 mglkg-day N/A N/A 

3.0E-003 mg/kg-day N/A N/A 

9.0E-002 mg/kg-day N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

I 
Hazard 
Quotient 

I 8.6E-005 
1.6E-003 

2.5E-003 

4.7E-002 
9.4E-004 
3.4E-005 
1.9E-004 
4.9E-003 

7.1E-004 

9.4E-005 
4.3E-003 
3.5E-004 

-- if3-E~titii--
8.7E-006 
1.6E-004 

4.9E-003 
4.7E-002 
1.6E-004 
5.2E-005 

3.2E-004 
4.9E-004 

7.1E-005 
1.6E-005 

7.0E-005 
-- s·.4E~b6i-- i 

II 1.2E-001 il 



I 

Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

File· cfwrkcl1 WK4 

I I 
Exposure Chemical 

Route of Potential 

Concern 

Ingestion I Acetone I 
Aluminum 
Ammonia 

Aroclor-1248 
Cadmium 
Chromium (total) 

Copper 
Dichloroethane, 1,1-

Dichloroethene, 1,2-
Iron 

Lead 

Manganese 
2-Butanone 

Nitrate/Nitrite 
Zinc 

(Total) 

Dermal Acetone 
Aluminum 

Ammonia 

Aroclor-1248 
Cadmium 
Chromium (total) 

Copper 
Dichloroethane, 1,1-
Dichloroethene, 1, 2-
Iron 

Lead 
Manganese 
2-Butanone 

Nitrate/Nitrite 
Zinc 

(Total) 

CurrenVFuture 
Surface Water 
Surface Water 
Area 1, Surface Water (Fire Pond) 
Routine Worker 

Adull 

I 
Medium Medium 

EPC EPC 
Value Units 

S.OOE-003 I mg/L 

9.60E-001 mg/L 

3.30E-001 mg/L 

8.40E-004 mg/L 
7.20E-004 mg/L 

8.30E-002 mg/L 

2.2E-002 mg/L 

2.0E-003 mg/L 

1.0E-003 mg/L 

8.5E-001 mg/L 

2.4E-002 mg/L 

5.8E-002 mg/L 

3.3E-002 mg/L 

2.5E-001 mg/L 

6.1E-002 mg/L 

S.OOE-003 mg/L 

9.6E-001 mg/L 

3.3E-001 mg/L 

8.4E-004 mg/L 

7.2E-004 mg/L 

8.3E-002 mg/L 

2.20E-002 mgll 

2.00E-003 mgll 

1.00E-003 mgiL 

8.51E-001 mgll 

2.38E-002 mg/L 

5.80E-002 mg/L 

3.30E-002 mg/L 

2.50E-001 mg/L 

6.10E-002 mg/L 

I 
Route 
EPC 

Value 

I S.OOE-003 
9.60E-001 
3.30E-001 
8.40E-004 
7.20E-004 

8.30E-002 
2.20E-002 
2.00E-003 
1.00E-003 
8.51E-001 

2.38E-002 

5.80E-002 
3.30E-002 

2.50E-001 
6.10E-002 

S.OOE-003 
9.60E-001 
3.30E-001 
8.40E-004 
7.20E-004 
8.30E-002 
2.20E-002 

2.00E-003 
1.00E-003 
8.51E-001 
2.38E-002 
5.80E-002 
3.30E-002 

2.50E-001 
6.10E-002 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

I 

I 

Table 5-3-4 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Route EPC Intake 
EPC Selected (Cancer) 
Units for Risks 

Calculation (1) 

mg/L M 1.5E-007 
mg/L M 2.9E-005 
mg/L M 1.0E-005 
mg/L M 2.6E-008 
mg/L M 2.2E-008 
mg/L M 2.5E-006 
mg/L M 6.7E-007 
mg/L M 6.1E-008 
mg/L M 3.1E-008 
mg/L M 2.6E-005 
mg/L M 7.3E-007 
mg/L M 1.8E-006 
mg/L M 1.0E-006 
mg/L M 7.7E-006 
mg/L M 1.9E-006 

mg/L M 1.2E-008 
mg/L M 2.9E-006 
mg/L M 
mg/L M 1.2E-005 
mg/L M 2.2E-009 

mg/L M 2.5E-007 
mgll M 6.7E-008 

mg/L M 9.3E-008 

mgiL M 5.2E-008 
mg/L M 2.6E-006 

mgiL M 2.9E-010 

mg/L M 1.8E-007 

mg/L M 1.6E-007 

mgll M 
mgll M 1.1E-007 

I 

I 

I I 
Intake Cancer Cancer 

(Cancer) Slope Slope 
Units Factor Units 

mg/kg-day I. 
mg/kg-day 
mg/kg-day 
mg/kg-day 2.0E+OOO kg-day/mg 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 

mg/kg-day 2.0E+OOO kg-day/mg 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

mg/kg-day 

Total Hazard Index Across All Exposure Routes/Pathways 

I 
Cancer 

Risk 

I 

5.1E-008 

5.1£::-ooif-

2.3E-005 

-2.':iE--o65-. 

I 2.3E-005 I 



Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Future 
Surface Water 
Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 

Adult 
File· fworl<r4b w\<4 

xposure 
Route 

I 
Chemical 

of Potential 
Concern 

I 
Medium 

EPC 
Value 

I 

lngestionl1.1,l-Trichloroethane I 1.6E-001 -f 

Dermal 

1,1 .2,2-Tetrachloroethane 1.0E-003 
1,1 ,2-Trichloroethane 3.0E-003 
1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 

1 .2-Dichlorobenzene 
1 .2-Dichloroethane 
1 ,3,5-Trimethylbenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Benzene 

Chlorobenzene 

Chloroethane 
Chloroform 
cis-1 ,2 -Dichloroethene 
Ethyl Benzene 
m,p-xylene 
Naphthalene 

ortho-xylene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 

(Total) 

1,1, 1-Trichloroethane 
1,1 .2,2-Tetrachloroetham 
1,1 .2-Trichloroethane 
1 , 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,3,5-Trimethylbenzene 

2.4E-001 

3.2E-002 
?.OE-003 

6.0E-003 
1.1E-002 
1.0E-003 
1.0E-003 

1.1E-001 
1.0E-003 

2.7E-002 
?.OE-003 
1.9E-001 
5.0E-003 
1.6E-002 

B.OE-003 
2.9E-002 
1.0E-003 
4.5E-002 
3.0E-003 
3.0E-003 
1.4E-001 

1.6E-001 
1.0E-003 
3.0E-003 
2.4E-001 

3.2E-002 
?.OE-003 
6.0E-003 
1.1E-002 

Medium 
EPC 
Units 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
rng/L 
rng/L 
mg/L 

mg/L 
mgtl 
mg/L 
mgll 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

I 
Route 
EPC 
Value 

I 1.6E-001 
1.0E-003 
3.0E-003 
2.4E-001 
3.2E-002 

?.OE-003 
6.0E-003 
1.1E-002 

1.0E-003 
1.0E-003 
1.1 E-001 

1.0E-003 
2.7E-002 
?.OE-003 
1.9E-001 
5.0E-003 
1.6E-002 
B.OE-003 

2.9E-002 
1.0E-003 
4.5E-002 
3.0E-003 
3.0E-003 
1.4E-001 

1.6Ec001 
1.0E-003 
3.0E-003 
2.4E-001 
3.2E-002 
?.OE-003 
6.0E-003 
1.1E-002 

Table 5-3-23 
CALCULATION OF NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I I 
Route EPC 
EPC Selected 
Units for Hazard 

~alculation (1 

I mg/L I 
mgll 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mgtl 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mgll 
mg/L 

mg/L 
mgll 
mg/L 
mg/L 
mgtl 
mg/L 

mg/L 
mg/L 
mgtl 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

M 
M 
M 
M 
M 
M 

M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 

I I 
Intake Intake 

(Non-Cancer) (Non-Cancer) 
Units 

1.5E-005 
9.4E-008 
2.8E-007 
2.3E-005 
3.0E-006 
6.6E-007 
5.6E-007 
1.0E-006 

9.4E-008 
9.4E-008 
1.0E-005 
9.4E-008 
2.5E-006 
6.6E-007 
1.8E-005 
4.7E-007 
1.5E-006 
7.5E-007 
2.7E-006 
9.4E-008 
4.2E-006 
2.8E-007 
2.8E-007 
1.3E-005 

6.2E-005 
2.6E-007 
5.7E-007 
4.0E-005 
1.1 E-004 
1.1E-005 
5.9E-007 
2.1E-005 

I mg/kg-day I 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mg/kg-day 

mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 

mglkg-day 

Reference 

Dose (2) 

2.0E-002 
6.0E-002 
4.0E-003 
1.0E-001 
5.0E-002 

9.0E-002 
3.0E-002 
S.OE-002 
3.0E-002 
3.0E-002 

3.0E-003 
2.0E-002 

4.0E-001 
1.0E-002 
1.0E-002 
1.0E-001 
2.0E+OOO 
2.0E-002 
2.0E+OOO 
1.0E-002 
2.0E-001 
2.0E-002 
6.0E-003 

2.0E-002 
4.2E-002 
3.2E-003 
1.0E-001 
5.0E-002 
9.0E-002 

3.0E-002 
S.OE-002 

I I I I 
Reference Reference Reference 
Dose Units Cone. Cone. 

I mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

mg/kg-day 
mglkg-day 
mg/kg-day 
mgtkg-day 
mg/kg-day 

mg/kg-day 
mg/kg-day 
mg/kg-dav 

N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 

N/A 

N/A 
NIA 
NIA 

N/A 

I 

Units 

N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

NIA 

N/A 
N/A 
N/A 

N/A 

Hazard 
Quotient 

I 7.5E-004 
1.6E-006 
?.OE-005 
2.3E-004 
6.0E-005 
7.3E-006 
1.9E-005 
2.1E-005 
3.1E-006 
3.1E-006 
3.4E-003 
4.7E-006 
6.3E-006 
6.6E-005 
1.8E-003 
4.7E-006 
7.5E-007 
3.8E-005 
1.4E-006 
9.4E-006 
2.1E-005 
1.4E-005 
4.7E-005 

-6.-6bE-003--
3.09E-003 
6.2E-006 
1.8E-004 
4.0E-004 
2.2E-003 

1.2E-004 
2.0E-005 

4.3E-004 



Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 

Rece_pJor Age: 
File· fworkr4b wk4 

I I 
1-xposure Chemical 

Route of Potential 
Concern 

11 ,3-Dichlorobenzene I 
1 A-Dichlorobenzene 
Benzene 

Chlorobenzene 
Chloroethane 

Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 
ortho-xylene 
Tetrachloroethene 

Toluene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 

(Total) 

Future 
Surface Water 
Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

1.0E-003 I mg/L 

1.0E-003 mg/L 

1.1E-001 mg/L 

1.0E-003 mg/L 

2.7E-002 mg/L 

7.0E-003 mg/L 

1.9E-001 mg/L 

S.OE-003 mg/L 

1.6E-002 mg/L 

S.OE-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 

4.5E-002 mg/L 

3.0E-003 mg/L 

3.0E-003 mg/L 

1.4E-001 mg/L 

I 
Route 
EPC 

Value 

I 1.0E-003 

1.0E-003 
1.1E-001 

1.0E-003 
2.7E-002 
7.0E-003 
1.9E-001 

S.OE-003 
1.6E-002 

S.OE-003 
2.9E-002 
1.0E-003 
4.5E-002 
3.0E-003 
3.0E-003 
1.4E-001 

Table 5-3-23 
CALCULATION OF NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I T T 
Route EPC Intake Intake 
EPC Selected (Non-Cancer) (Non-Cancer) 
Units for Hazard Units 

Calculation (1 

I mg/L I M 2.2E-006 mg/kg-day 
mg/L M 1.6E-006 
mg/L M 3.8E-005 mg/kg-day 
mg/L M 8.5E-007 mg/kg-day 
mg/L M 3.4E-006 mg/kg-day 

mg/L M 1.3E-006 mg/kg-day 

mg/L M 3.5E-005 

mg/L M 7.0E-006 mg/kg-day 

mg/L M 2.7E-005 mg/kg-day 

mg/L M 1.2E-005 mg/kg-day 

mg/L M 4.9E-005 

mg/L M 1.4E-006 mg/kg-day 

mg/L M 3.7E-005 mg/kg-day 

mg/L M 5.9E-008 mg/kg-day 

mg/L M 1.1 E-006 mg/kg-day 

mg/L M 1.6E-005 mg/kg-day 

I I I I 
Reference Reference Reference Reference 
Dose (2) Dose Units Cone. Cone. 

Units 

I 3.0E-002 I mg/kg-day I N/A I N/A 

3.0E-002 mg/kg-day N/A N/A 

2.7E-003 mg/kg-day N/A N/A 

6.2E-003 mg/kg-day N/A N/A 
4.0E-001 mg/kg-day N/A N/A 

9.6E-003 mg/kg-day N/A N/A 

1.0E-002 mg/kg-day N/A N/A 

9.2E-002 mg/kg-day N/A N/A 

1.8E+OOO mg/kg-day N/A N/A 

2.0E-002 mg/kg-day N/A N/A 

1.8E+OOO mg/kg-day N/A NiA 

1.0E-002 mg/kg-day N/A N/A 

2.0E-001 mg/kg-day N/A N/A 

2.0E-002 mg/kg-day N/A N/A 

5.9E-003 mg/kg-day N/A N/A 

N/A N/A 

Total Hazard Index Across All Exposure Routes 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

I 
Hazard 
Quotient 

I 7.3E-005 

5.2E-005 
1.4E-002 
1.4E-004 
8.5E-006 
1.3E-004 
3.5E-003 
7.6E-005 
1.4E-005 
6.1E-004 
2.6E-005 
1.4E-004 
1.8E-004 
2.9E-006 
1.8E-004 

. 2.-5i3E~ci62-

I 3.2E-002 II 



Scenario Timeframe: 
Medium: 
Exposure Medium: 

Exposure Point: 
Receptor Population: 

Receptor Age: 
File· fworkr4b wk4 

I 
Exposure Chemical 

Route of Potential 
Concern 

Ingestion 11,1,1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 
1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Chlorobenzene 
Chloroethane 
Chloroform 
cis-1 ,2-Dichloroethene 

Ethyl Benzene 
m,p-xyfene 

Naphthalene 
ortho-xylene 
T etrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 
(Total) 

Dermal 1 , 1 , 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,3,5-Trimethvlbenzene 

I 

I 

Future 
Surface Water 
Surface Water 

Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 

Value Units 

1.6E-001 T mg/L 

1.0E-003 mg/L 

3.0E-003 mg/L 

2.4E-001 mg/L 

3.2E-002 mg/L 

?.OE-003 mg/L 

6.0E-003 mg/L 

1.1 E-002 mg/L 

1.0E-003 mg/L 

1.0E-003 mg/L 

1.1E-001 mg/L 

1.0E-003 mg/L 

2.7E-002 mg/L 

?.OE-003 mg/L 

1.9E-001 mg/L 

5.0E-003 mg/L 

1.6E-002 mg/L 

S.OE-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 

4.5E-002 mg/L 

3.0E-003 mg/L 

3.0E-003 mg/L 

1.4E-001 mg/L 

1.6E-001 mg/L 

1.0E-003 mg/L 

3.0E-003 mg/L 

2.4E-001 mg/L 

3.2E-002 mg/L 

?.OE-003 mg/L 

6.0E-003 mg/L 

1.1 E-002 mg/L 

I 

Table 5-3-24 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I I 
Route 

I 

Route EPC Intake 
EPC EPC Selected (Cancer) 

Value Units for Risks 
Calculation (1) 

I 1.6E-001 I mg/L I M 1.3E-006 
1.0E-003 mg/L M 8.4E-009 
3.0E-003 mg/L M 2.5E-008 

2.4E-001 mg/L M 2.0E-006 
3.2E-002 mg/L M 2.7E-007 

?.OE-003 mg/L M 5.9E-008 

6.0E-003 mg/L M 5.0E-008 

1.1 E-002 mg/L M 9.2E-008 

1.0E-003 mg/L M 8.4E-009 

1.0E-003 mg/L M 8.4E-009 

1.1E-001 mg/L M 9.2E-007 

1.0E-003 mg/L M 8.4E-009 

2.7E-002 mg/L M 2.3E-007 

?.OE-003 mg/L M 5.9E-008 

1.9E-001 mg/L M 1.6E-006 

5.0E-003 mg/L M 4.2E-008 

1.6E-002 mg/L M 1.3E-007 

B.OE-003 mg/L M 6.7E-008 

2.9E-002 mg/L M 2.4E-007 

1.0E-003 mg/L M 8.4E-009 

4.5E-002 mg/L M 3.8E-007 

3.0E-003 mg/L M 2.5E-008 

3.0E-003 mg/L M 2.5E-008 

1.4E-001 mg/L M 1.2E-006 

1.6E-001 mg/L M 5.5E-006 

1.0E-003 mg/L M 2.3E-008 

3.0E-003 mg/L M 5.1 E-008 

2.4E-001 mg/L M 3.5E-006 

3.2E-002 mg/L M 1.0E-005 

?.OE-003 mg/L M 9.5E-007 

6.0E-003 mg/L M 5.3E-008 

1.1 E-002 mQ/L M 1.9E-006 

I I I I 
Intake 

I 

Cancer Cancer Cancer 
(Cancer) Slope Slope Risk 

Units Factor Units 

I kg-day/mg I I I 
kg-day/mg 2.0E-001 kg-day/mg 1.7E-009 

kg-day/mg 5.7E-002 kg-day/mg 1.4E-009 

kg-day/mg 
kg-day/mg 
kg-day/mg 

kg-day/mg 9.1E-002 kg-day/mg 4.6E-009 

kg-day/mg 
kg-day/mg 

kg-day/mg 2.4E-002 kg-day/mg 2.0E-010 

kg-day/mg 2.9E-002 kg-day/mg 2.7E-008 

kg-day/mg 
kg-day/mg 2.9E-003 kg-day/mg 6.6E-010 

kg-day/mg 6.1E-003 kg-day/mg 3.6E-010 

kg-day/mg 
kg-day/mg 
kg-day/mg 

kg-day/mg 
kg-day/mg 
kg-day/mg 5.2E-002 kg-day/mg 4.4E-010 

kg-day/mg 

kg-day/mg 
kg-day/mg 1.1E-002 kg-day/mg 2.8E-010 

kg-day/mg 1.9E+OOO kg-day/mg 2.2E-006 
---i.3E~oo6 -

kg-day/mg 
kg-day/mg 2.9E-001 kg-day/mg 6.6E-009 

kg-day/mg ?.OE-002 kg-day/mg 3.6E-009 

kg-day/mg 

kg-day/mg 
kg-day/mg 
kg-day/mg 9.1E-002 kg-day/mg 4.8E-009 

kg-day/mq 



I 

Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor A~e: 

File· fwor1<r4b wk4 -, 
Exposure Chemical 

Route of Potential 
Concern 

I 1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Benzene 
Chlorobenzene 
Chloroethane 

Chloroform 
cis-1 ,2-Dichloroethene 

Ethyl Benzene 
m,p-xylene 
Naphthalene 
ortho-xylene 
Tetrachloroethene 

Toluene 
trans-1 ,2-Dichloroethene 
T richloroethene 

Vinyl Chloride 
(Total) 

I 

I 

Future 
Surface Water 
Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 

Value Units 

1.0E-003 I mg/L 

1.0E-003 mg/L 

1.1 E-001 mg/L 

1.0E-003 mg/L 

2.7E-002 mg/L 

7.0E-003 mg/L 

1.9E-001 mg/L 

5.0E-003 mg/L 

1.6E-002 mg/L 

B.OE-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 

4.5E-002 mg/L 

3.0E-003 mg/L 

3.0E-003 mg/L 

1.4E-001 mg/L 

I 

I 

Table 5-3-24 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I I 
Route Route EPC Intake 
EPC EPC Selected (Cancer) 

Value Units for Risks 
Calculation (1) 

1.0E-003 I mg/L I M 1.9E-007 
1.0E-003 mg/L M 1.4E:007 
1.1E-001 mg/L M 3.4E-006 
1.0E-003 mg/L M 7.6E-008 
2.7E-002 mg/L M 3.0E-007 
7.0E-003 mg/L M 1.1E-007 
1.9E-001 mg/L M 3.1E-006 
5.0E-003 mg/L M 6.2E-007 
1.6E-002 mg/L M 2.4E-006 
B.OE-003 mg/L M 1.1E-006 
2.9E-002 mg/L M 4.3E-006 
1.0E-003 mg/L M 1.2E-007 

4.5E-002 mg/L M 3.3E-006 

3.0E-003 mg/L M 5.3E-009 

3.0E-003 mg/L M 9.6E-008 
1.4E-001 mg/L M 1.4E-006 

I I I 
Intake Cancer Cancer 

(Cancer) Slope Slope 
Units Factor Units 

kg-day/mg I I 
kg-day/mg 2.4E-002 kg-day/mg 
kg-day/mg 3.2E-002 kg-day/mg 
kg-day/mg 
kg-day/mg 2.9E-003 kg-day/mg 
kg-day/mg 6.4E-003 kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 5.2E-002 kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 1.1E-002 kg-day/mg 
kg-day/mg 1.9E+OOO kg-day/mg 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

I 
Cancer 

Risk 

I 
3.3E-009 
1.1 E-007 

B.BE-010 
7.3E-010 

6.4E-009 

1.1 E-009 
2.7E-006 · · · 2:aE:~oos- · · 

I 5.1 E-006 I 



Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exposure Point: 

Receptor Population: 
Rece[>tor Age: 

File· FWRKCT48 WK4 

I I 
Exposure Chemical 

Route of Potential 

Concern 

Ingestion 11,1,1-Trichloroethane I 
1,1 ,2,2-Tetrachloroethan 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 
Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 
m,p-xylene 

Naphthalene 

ortho-xylene 

Tetrachloroethene 
Toluene 

trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 

(Total) 
Dermal 1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethan 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

Future 
Surface Water 

Surface Water 
Area 4B, Surface Water (Drainage Ditch) 

Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 

Value Units 

1.6E-001 I mg/L 

1.0E-003 mg/L 

3.0E-003 mg/L 

2.4E-001 mg/L 

3.2E-002 mg/L 

?.OE-003 mg/L 

6.0E-003 mg/L 

1.1E-002 mg/L 

1.0E-003 mg/L 

1.0E-003 mg/L 

1.1E-001 mg/L 

1.0E-003 mg/L 

2.7E-002 mg/L 

?.OE-003 mg/L 

1.9E-001 mg/L 

5.0E-003 mg/L 

1.6E-002 mg/L 

8.0E-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 

4.5E-002 mg/L 

3.0E-003 mg/L 

3.0E-003 mg/L 

1.4E-001 mg/L 

1.6E-001 mg/L 

1.0E-003 mg/L 

3.0E-003 mgfl 

2.4E-001 mg/L 

3.2E-002 mg/L 

?.OE-003 mg/L 

6.0E-003 mg/L 

I I 
Route 

EPC 
Value 

I 1.6E-001 I 
1.0E-003 
3.0E-003 

2.4E-001 
3.2E-002 
7.0E-003 

6.0E-003 
1.1 E-002 

1.0E-003 
1.0E-003 

1.1E-001 

1.0E-003 
2.7E-002 

?.OE-003 
1.9E-001 

5.0E-003 
1.6E-002 

8.0E-003 
2.9E-002 

1.0E-003 
4.5E-002 
3.0E-003 

3.0E-003 
1.4E-001 

1.6E-001 
1.0E-003 

3.0E-003 

2.4E-001 

3.2E-002 
?.OE-003 
6.0E-003 

Table 5-3-25 
CALCULATION OF NONCANCER HAZARDS 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 1 
Route EPC Intake Intake 
EPC Selected (Non-Cancer) (Non-Cancer) 
Units for Hazard Units 

Calculation (1) 

I 

mg/L I M 3.8E-006 mg/kg-day I 
mg/L M 2.3E-008 mg/kg-day 
mg/L M ?.OE-008 mg/kg-day 
mg/L M 5.6E-006 mg/kg-day 
mg/L M 7.5E-007 mg/kg-day 
mg/L M 1.6E-007 mg/kg-day 
mg/L M 1.4E-007 mg/kg-day 

mg/L M 2.6E-007 mg/kg-day 

mg/L M 2.3E-008 mg/kg-day 
mg/L M 2.3E-008 mg/kg-day 

mg/L M 2.6E-006 mg/kg-day 
mg/L M 2.3E-008 mg/kg-day 

mg/L M 6.3E-007 mg/kg-day 

mg/L M 1.6E-007 mg/kg-day 

mg/L M 4.5E-006 mg/kg-day 

mg/L M 1.2E-007 mg/kg-day 

mg/L M 3.8E-007 mg/kg-day 

mg/L M 1.9E-007 mg/kg-day 

mg/L M 6.8E-007 mg/kg-day 

mg/L M 2.3E-008 mg/kg-day 

mg/L M 1.1 E-006 mg/kg-day 

mg/L M ?.OE-008 mg/kg-day 

mg/L M ?.OE-008 mg/kg-day 

mg/L M 3.3E-006 mg/kg-day 

mg/L M 1.3E-005 

mg/L M 5.6E-008 

mg/L M 1.2E-007 

mg/L M 8.5E-006 mg/kg-day 

mg/L M 2.4E-005 

mg/L M 2.3E-006 mg/kg-day 

mQ/L M 1.3E-007 

Reference 

Dose (2) 

2.0E-002 

6.0E-002 
4.0E-003 

1.0E-001 
5.0E-002 
9.0E-002 
3.0E-002 

5.0E-002 

3.0E-002 
3.0E-002 

3.0E-003 
2.0E-002 
4.0E-001 

1.0E-002 
1.0E-002 

1.0E-001 
2.0E+OOO 

2.0E-002 
2.0E+OOO 
1.0E-002 
2.0E-001 
2.0E-002 

6.0E-003 

2.0E-002 
4.2E-002 

3.2E-003 

1.0E-001 

5.0E-002 
9.0E-002 

3.0E-002 

I I I I 
Reference Reference Reference Hazard 
Dose Units Cone. Cone. Quotient 

Units 

I mg/kg-day I N/A I N/A I 1.9E-004 
mg/kg-day N/A N/A 3.9E-007 
mg/kg-day N/A N/A 1.8E-005 
mg/kg-day N/A N/A 5.6E-005 
mg/kg-day N/A N/A 1.5E-005 
mg/kg-day N/A N/A 1.8E-006 
mg/kg-day N/A N/A 4.7E-006 

mg/kg-day N/A N/A 5.2E-006 
mg/kg-day N/A N/A 7.8E-007 

mg/kg-day N/A N/A 7.8E-007 

mg/kg-day N/A N/A 8.6E-004 
mg/kg-day N/A N/A 1.2E-006 

mg/kg-day N/A N/A 1.6E-006 

mg/kg-day N/A N/A 1.6E-005 

mg/kg-day N/A N/A 4.5E-004 

mg/kg-day N/A N/A 1.2E-006 

mg/kg-day N/A N/A 1.9E-007 

mg/kg-day N/A N/A 9.4E-006 

mg/kg-day N/A N/A 3.4E-007 

mg/kg-day N/A N/A 2.3E-006 

mg/kg-day N/A N/A 5.3E-006 

mg/kg-day N/A N/A 3.5E-006 

mg/kg-day N/A N/A 1.2E-005 

N/A N/A 
---·····-----

1.65E-003 

mg/kg-day 6.67E-004 

mg/kg-day N/A N/A 1.3E-006 

mg/kg-day 3.8E-005 

mg/kg-day N/A N/A 8.5E-005 

mg/kg-day N/A N/A 4.8E-004 

mg/kg-day N/A N/A 2.6E-005 

mg/kg-day 4.2E-006 



Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

File· FWRKCT4B WK4 

I I 
Exposure Chemical 

Route of Potential 
Concern 

11 ,3,5-Trimethylbenzene I 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Benzene 

Chlorobenzene 

Chloroethane 
Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 
m,p-xylene 

Naphthalene 

ortho-xylene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
T richloroethene 
Vinyl Chloride 

(Total) 

Future 
Surface Water 
Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

1.1 E-002 I mg/L 
1.0E-003 mg/L 
1.0E-003 mg/L 
1.1E-001 mg/L 
1.0E-003 mg/L 
2.7E-002 mg/L 
?.OE-003 mg/L 

1.9E-001 mg/L 

5.0E-003 mg/L 

1.6E-002 mg/L 

B.OE-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 
4.5E-002 mg/L 
3.0E-003 mg/L 

3.0E-003 mg/L 
1.4E-001 mg/L 

I 
Route 
EPC 

Value 

I 1.1 E-002 
1.0E-003 
1.0E-003 
1.1E-001 
1.0E-003 

2.7E-002 
?.OE-003 

1.9E-001 
5.0E-003 
1.6E-002 
B.OE-003 

2.9E-002 
1.0E-003 
4.5E-002 
3.0E-003 
3.0E-003 
1.4E-001 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculatiOn. 

(2) Specify if subchronic. 

I 

I 

Table 5-3-25 
CALCULATION OF NONCANCER HAZARDS 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I I 
Route EPC Intake Intake 
EPC Selected (Non-Cancer) (Non-Cancer) 
Units for Hazard Units 

Calculation (1) 

mg/L I M 4.6E-006 
mg/L M 4.7E-007 mg/kg-day 
mg/L M 3.3E-007 
mg/L M 8.3E-006 mg/kg-day 
mg/L M 1.8E-007 mg/kg-day 

mg/L M 7.3E-007 mg/kg-day 
mg/L M 2.8E-007 mg/kg-day 
mg/L' M 7.5E-006 

mg/L M 1.5E-006 mg/kg-day 

mg/L M 5.7E-006 mg/kg-day 

mg/L M 2.6E-006 mg/kg-day 

mg/L M 1.0E-005 

mg/L M 3.0E-007 mg/kg-day 

mg/L M 7.9E-006 mg/kg-day 

mg/L M 1.3E-008 mg/kg-day 

mg/L M 2.3E-007 mg/kg-day 

mg/L M 3.4E-006 mg/kg-day 

I I I I 
Reference Reference Reference Reference 
Dose (2) Dose Units Cone. Cone. 

Units 

I 5.0E-002 1 mg/kg-day 1 f\JTA~t\lll\ 

3.0E-002 mg/kg-day N/A N/A 

3.0E-002 mg/kg-day N/A N/A 

2.7E-003 mg/kg-day N/A N/A 

6.2E-003 mg/kg-day N/A N/A 

4.0E-001 mg/kg-day N/A N/A 

9.6E-003 mg/kg-day N/A N/A 

1.0E-002 mg/kg-day N/A N/A 

9.2E-002 mg/kg-day N/A N/A 

1.8E+OOO mg/kg-day N/A N/A 

2.0E-002 mg/kg-day N/A N/A 

1.8E+OOO mg/kg-day N/A N/A 

1.0E-002 mg/kg-day N/A N/A 

2.0E-001 mg/kg-day N/A N/A 

2.0E-002 mg/kg-day N/A N/A 

5.9E-003 mg/kg-day N/A N/A 
N/A N/A 

Total Hazard Index Across All Exposure Routes 

I 
Hazard 
Quotient 

I 9.2E-005 
1.6E-005 
1.1E,005 
3.1E-003 
3.0E-005 
1.8E-006 
2.9E-005 
7.5E-004 
1.6E-005 
3.1 E-006 
1.3E-004 
5.7E-006 
3.0E-005 
3.9E-005 
6.3E-007 

3.9E-005 

. 5 .. 56'E~o63 . 

I 7.2E-003 il 



Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

File· FWRKCT4B WK4 

I I 
Exposure Chemical 

Route of Potential 
Concern 

Ingestion 11,1,1-Trichloroethane I 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 ,2,4-Trim ethyl benzene 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 
Chlorobenzene 
Chloroethane 

Chloroform 
cis-1 ,2-Dichloroethene 
Ethyl Benzene 
m,p-xylene 
Naphthalene 
ortho-xylene 
Tetrachloroethene 

Toluene 
trans-1 ,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 
(Total) 

Dermal 1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 
1 .2~Dichlorobenzene 
1 ,2-Dichloroethane 

Future 
Surface Water 

Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

I 
Medium Medium 

EPC EPC 
Value Units 

1.6E-001 I mg/L 

1.0E-003 mg/L 

3.0E-003 mg/L 

2.4E-001 mg/L 

3.2E-002 mg/L 

7.0E-003 mg/L 

6.0E-003 mg/L 

1.1 E-002 mg/L 

1.0E-003 mg/L 

1.0E-003 mg/L 

1.1E-001 mg/L 

1.0E-003 mg/L 

2.7E-002 mg/L 

7.0E-003 mg/L 

1.9E-001 mg/L 

5.0E-003 mg/L 

1.6E-002 mg/L 

B.OE-003 mg/L 

2.9E-002 mg/L 

1.0E-003 mg/L 

4.5E-002 mg/L 

3.0E-003 mg/L 

3.0E-003 mg/L 

1.4E-001 mg/L 

1.6E-001 mg/L 

1.0E-003 mg/L 

3.0E-003 mg/L 

2.4E-001 mg/L 

3.2E-002 mg/L 

7.0E-003 mg/L 

6.0E-003 mall 

I 
Route 
EPC 

Value 

I 1.6E-001 

1.0E-003 

3.0E-003 
2.4E-001 

3.2E-002 

7.0E-003 

6.0E-003 
1.1 E-002 

1.0E-003 
1.0E-003 
1.1E-001 

1.0E-003 
2.7E-002 

7.0E-003 
1.9E-001 
5.0E-003 
1.6E-002 
B.OE-003 
2.9E-002 
1.0E-003 

4.5E-002 
3.0E-003 
3.0E-003 

1.4E-001 

1.6E-001 

1.0E-003 

3.0E-003 
2.4E-001 
3.2E-002 

7.0E-003 
6.0E-003 

Table 5-3-26 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I T 
Route EPC 
EPC Selected 
Units for.Risks 

Calculation (1) 

I mg/L 1 M 
mg/L M 
mg/L M 
mg/L M 

mg/L M 
mg/L M 
mg/L M 
mg/L M 
mg/L M 
mg/L M 

mg/L M 
mg/L M 
mg/L M 

mg/L M 
mg/L M 
mg/L M 
mg/L M 
mg/L M 
mg/L M 

mg/L M 

mg/L M 
mg/L M 

mg/L M 

mg/L M 

mg/L M 

mg/L M 

mg/L M 
mg/L M 

mg/L M 

mg/L M 

maiL M 

I 
Intake Intake 

(Cancer) (Cancer) 
Units 

6.7E-008 I kg-day/mg 
4.2E-010 kg-day/mg 
1.3E-009 kg-day/mg 
1.0E-007 kg-day/mg 
1.3E-008 kg-day/mg 

2.9E-009 kg-day/mg 
2.5E-009 kg-day/mg 
4.6E-009 kg-day/mg 
4.2E-010 kg-day/mg 
4.2E-010 kg-day/mg 

4.6E-008 kg-day/mg 

4.2E-010 kg-day/mg 
1.1E-008 kg-day/mg 

2.9E-009 kg-day/mg 
B.OE-008 kg-day/mg 
2.1E-009 kg-day/mg 
6.7E-009 kg-day/mg 
3.4E-009 kg-day/mg 
1.2E-008 kg-day/mg 

4.2E-010 kg-day/mg 

1.9E-008 kg-day/mg 

1.3E-009 kg-day/mg 

1.3E-009 kg-day/mg 

5.9E-008 kg-day/mg 

2.4E-007 kg-day/mg 

1.0E-009 kg-day/mg 

2.2E-009 kg-day/mg 

1.5E-007 kg-day/mg 

4.3E-007 kg-day/mg 

4.1E-008 kg-day/mg 

2.3E-009 kg-da~g 

I I I 
Cancer Cancer Cancer 
Slope Slope Risk 
Factor Units 

I I 
2.0E-001 kg-day/mg 8.4E-011 
5.7E-002 kg-day/mg 7.2E-011 

9.1 E-002 kg-day/mg 2.3E-010 

2.4E-002 kg-day/mg 1.0E-011 

2.9E-002 kg-day/mg 1.3E-009 

2.9E-003 kg-day/mg 3.3E-011 

6.1 E-003 kg-day/mg 1.8E-011 

5.2E-002 kg-day/mg 2.2E-011 

1.1 E-002 kg-day/mg 1.4E-011 

1.9E+OOO kg-day/mg 1.1 E-007 
-·-··--------· 
1.1 E-007 

2.9E-001 kg-day/mg 2.9E-010 

7.0E-002 kg-day/mg 1.6E-010 

9.1E-002 kg-day/mg 2.1E-010 



Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

File· FWRKCT4B WK4 

Exposure 
Route 

I 
Chemical 

of Potential 
Concern 

I 

11,3,5-Trimethylbenzene I 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Benzene 
Chlorobenzene 
Chloroethane 
Chloroform 
cis-1 ,2-Dichloroethene 
Ethyl Benzene 
m,p-xylene 
Naphthalene 
ortho-xylene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 

Future 
Surface Water 
Surface Water 
Area 4B, Surface Water (Drainage Ditch) 
Routine Worker 
Adult 

Medium 
EPC 

Value 

I 

I 

Medium 
EPC 
Units 

I 

I 

Route 
EPC 

Value 

1.1E-002 
1.0E-003 
1.0E-003 
1.1E-001 
1.0E-003 
2.7E-002 
?.OE-003 
1.9E-001 
5.0E-003 
1.6E-002 
B.OE-003 
2.9E-002 
1.0E-003 
4.5E-002 
3.0E-003 
3.0E-003 
1.4E-001 

Table 5-3-26 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 

I 

Route 
EPC 
Units 

I 

I 

EPC 
Selected 
for Risks 

Calculation ( 1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 

(Cancer) 

8.2E-008 
8.4E-009 
6.0E-009 
1.5E-007 
3.3E-009 
1.3E-008 
5.0E-009 
1.3E-007 
2.7E-008 
1.0E-007 
4.7E-008 
1.9E-007 
5.3E-009 
1.4E-007 
2.3E-010 
4.1E-009 
6.1E-008 

I 
Intake 

(Cancer) 
Units 

I 

kg-day/mg 1 

kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg 
kg-day/mg ( 
kg-day/mg 
kg-day/mg 

Cancer 
Slope 
Factor 

2.4E-002 
3.2E-002 

2.9E-003 
6.4E-003 

5.2E-002 

1.1 E-002 
1.9E+OOO 

I 

I 

Cancer 

Slope 
Units 

kg-day/mg 
kg-day/mg 

kg-day/mg 
kg-day/mg 

kg-day/mg 

kg-day/mg 
kg-day/mg 

I 

I 

Cancer 
Risk 

1.4E-01 0 
4.8E-009 

3.8E-011 
3.2E-011 

2.7E-010 

4.6E-011 
1.2E-007 

T richloroethene 
Vinyl Chloride 

l~====db==========~CT~o~ta~.I)~======~==============~========~========~~T~o~ta~ILH~a~z~a~rd~ln~dke~x~A~c~r~o~ss~Afiii~E~x~p~o~s~ur~e~RRo~u~t~e~sntpf,a~th.hw~ay~s~~~=--~~~~~:~~~~~~~---=l--1 

1.1 E-002 

1.0E-003 
1.0E-003 
1.1 E-001 
1.0E-003 
2.7E-002 
?.OE-003 
1.9E-001 

5.0E-003 
1.6E-002 
B.OE-003 
2.9E-002 
1.0E-003 
4.5E-002 

3.0E-003 
3.0E-003 
1.4E-001 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 
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Medium Exposure Exposure 
Medium Point 

Soil Soil Area 1. Soil (0' lo 1 0') 

Table 6-1-1 

Summary of Receptor Risks and Hazards For COPCs 
Reasonable Maximum Exposure 
American Chemical Services Site 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal Total 
Exposure 

1.1-Dichloroethane -
1,1,1-Trichloroelhane -
1, 1,2-Trichloroethane 1.9E-007 - 1.2E-005 1.2E-005 
1,1.2,2-Tetrachloroethane 3.1 E-007 - 2.3E-oo5 2.3E-005 
1,2-Dichlorobenzene -
1,2-Dichloroelhane 1.5E-006 - 7.4E-005 7.5E-005 
1,2-Dichloroethene (total) --
1,2-Dichloropropane 6.0E-007 -- 30E-005 3.1E-005 
1.2.4-Trichlorobenzene -
1 ,3-Dichlorobenzene --
1 ,4-0ichlorobenzene 5.0E-008 -- 2.5E-006 2.6E-006 

2-Butanone --
2-Melhylnaphlhalene ·--
2-Methylphenol -
2,4-Dichlorophenol -
2.4-Dimelhylphenol -
4-Melhyl-2-pentanone -
4-Methylphenol -
4,4'-DDT 9.5E-007 -- 4.8E-005 4.9E-005 

Acenaphlhene --
Acetone --
Aluminum --
Anthracene -
Antimony --
Aroclor-1242 4.2E-005 - 2.1E-003 2.2E-003 

Aroclor-1248 5.9E-005 - 3.0E-003 3.0E-003 

Aroclor -1254 8.1E-005 -- 4.6E-003 4.6E-003 

Aroclor-1260 1.8E.OOS - 8.9E-004 9.1E·004 

Arsenic 2.1E-006 - 1.1E·004 1.2E-004 

Barium -
Benzene 7.7E-005 - 4.3E-003 4.4E-003 

Benzoic Acid -
Benzo(a)anthracene S.OE-008 - 2.5E-006 2.6E-006 

Benzo(a)pyrene 5.4E-007 - 3.2E-005 3.3E-005 

Benzo(b)fluoranthene 1.1E-007 - 5.8E-006 5.9E-006 

Benzo(k)fluoranthene 1.1E-008 - S.SE-007 5.9E-007 

Beryllium -
bis(2-Chloroethyl) ether 4.6E-006 - 2.3E-004 2.3E-004 

bis(2-Eihylhexyl)phlhalale 1.5E-OOS - 7.4E-004 7.5E-004 

Butylbenzylphthalata -
Cadmium -
Chlorobenzene -
Chloroform 5.2E-006 - 2.7E-004 2.8E-004 

Chromium 3+ -
Chrysene 7.6E-010 - 9.4E-008 9.5E-008 

cis-1,2 -Dichloroethene -
Coball -
Copper --
Cyanide (total) -
Dibenzofuran 

Chemical 

1 , 1-0ichloroethane 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1. 1, 2,2-T elrachloroethane 
1, 2-Dichlorobenzene 
1 ,2-Dichloroelhane 

1.2-Dichloroethene (tolal) 
1,2-Dichloropropane 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
2-Butanone 
2-Methylnaphthalene 
2 -Melhylphenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
4-Melhyl-2-penlanone 
4-Methylphenol 
4,4'-DDT 
Acenaphthene 
Acetone 
Aluminum 
Anlhracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor ·1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranlhene 
Beryllium 
bis(2-Chloroethyl) ether 
bis(2-Eihylhexyl)phthalale 

Butylbenzylphlhalale 
Cadmium -
Ch,orobenzene 
Chloro1orm 
Chromium 3+ 
Chrysene 
cis-1 ,2-Dichloroethene 
Coball 
Copper 
Cyanide (total) 

Dibenzofuran 

I 

~ Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Tolal 
Taroel Oroan Exposure 

circulatory 2.5E-004 - 1.2E-002 1JE.002 
liver 1.2E+OOO -- 6.0E+001 6.1E+001 

blood disorders 2 3E·003 -- 1 4E-001 1.4E-001 
liver 7.3E·005 -- 5.3E-003 5 3E-003 
CNS 3.5E-004 -- 1.8E-002 1.8E-002 

felotoxic 1 SE-003 -- 7.6E-002 7.7E-002 
kidney 3.0E·002 -- 1.5E+OOO 1.5E+OOO 
Gllracl --

lowbodywt 4.BE-004 -- 2.4E-002 2.5E-002 
circulatory 3.3E-005 -- 1.7E-003 1.7E-003 

Gltract 2.0E-004 -- 9.8E-003 1.0E·002 
liver 1.0E-003 -- 5.3E-002 5.4E-002 

Gl tract 1.8E-002 -- 9.1E-001 9.3E-001 
liver 2.7E·004 -- 1.4E-002 1.4E·002 

kidney 1.5E-003 -- 7.8E-002 7.9E-002 
generalized 6.8E-004 -- 3.4E-002 3.5E-002 

liver 2.1E-002 -- 1.1E+OOO 1.1E+OOO 
respiralory 4.0E-003 -- 3.1E-001 3.1E-001 
fetotoxic 1.6E-002 -- 7.8E-001 8.0E-001 

eyes 2.1E-004 -· 1.0E-002 1.1E-002 
fetotoxic 7.3E-003 -- 4.7E-001 4.8E-001 

circulatory 9.3E-003 -- 4.7E·001 4.8E-001 
Gllract 4.1E-006 -- 2.1E-004 2.1E-004 

skin 2.3E-002 -- 1.2E+002 1.2E+002 
liver --
liver --
liver 5.6E+OOO - 3.2E+002 3.2E+002 

circulatory -
circulatory 1.3E-002 -- 7.0E-001 7.2E-001 

2.6E-003 -- 1.3E-001 1.3E-001 
blood disorders 2.5E+OOO -- 1.4E+002 1.4E+002 

Gltract 3.7E-006 -- 1.8E-004 1.9E-004 

--
-
-
-

kidney 8.7E-004 -- 4.4E+OOO 4.4E+OOO 
reproductive -

liver 1.5E-001 - 7.4E+OOO 7.5E+OOO 

mammary 2.7E-003 - 14E-001 1.4E-001 
kidney 1.6E-002 -- 3.2E+001 3.2E+001 
fiver 5.6E-004 -- 9.2E-002 9.2E-002 

Circulatory 2.4E-001 -- 1.2E+001 1.3E+001 
liver 6.7E-005 -- 8.4E-001 8.4E-001 
liver -

Circulatory 1 4E-001 -- 6.8E+OOO 6.9E+OOO 
heart 1.4E-004 - 6.9E-003 7.1E·003 
liver 1.5E-003 -- 1.3E-001 1.3E-001 
liver 2.1E-004 -- 2.1E-002 2.1E-002 

dec arowth rale 1.2E.003 -- 6.0E-002 6.1E-002 



I 
Scenario Timeframe Current/Future 

Receptor Population Utility Worker 

ReceJ:!Ior Age: Adult 

F~e: Area1RME.wk4 \ n sum ruwatRME 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

I 

Chemical Non·Carcinogenic Hazard Quotient 

Total Primary Ingestion Inhalation Dermal Total 
!~--------~-----------L--------------~L __________________ L_ ________ ~ __________ _L __________ _L~E~x osure ~~~~~~~~--------~-T~a~~etOrg,~an~~----------~----------L-________ _J __ ~E~XROSure I 

Diethylphthalate - Diethylphthalate I low body wt 3.4E-{)05 - 1. 7E-{)03 1. 7E-003 

AIR Area 1, Soil (0' to 1 0') 

Dimethylphthalate - Dimethylphthalate Gl tract 6.7E-{)06 - 3 4E-{)04 3.5E-{)04 
Di-n-butylphthalate - Di-n-butylphthalate liver 2.8E-{)03 -- 1.5E-001 1.5E-{)Q1· 
Di-n-octylphthalate - Di-n-octylphthalate 5.5E-004 -- 2.BE-002 2.BE-{)02 
Ethyl Benzene -- Ethyl Benzene liver 7.6E-{)02 -- 4.1 E+OOO 4.2E+OOO 
Fluoranthene - Fluoranthene kidney 1.1 E-{)04 -- 5.4E-{)03 S.SE-{)03 
Fluorene - Fluorene skeletal 2.7E-{)04 -- 1.3E-{)02 1.4E-002 
Hexachlorobenzene 3.8E-{)07 - 2.4E-005 2.4E-005 Hexachtorobenzene liver 8.3E-{)04 -- 5.2E-{)02 5.3E-{)02 
Hexachlorobutadiene 2.5E-{)07 - 1.3E-{)05 1.3E-{)05 Hexachlorobutadiene low body wt 4.5E-{)02 - 2.3E+OOO 2.3E+OOO 
Iron - Iron 2.5E-{)02 -- 1 3E+OOO 1.3E+OOO 
lsophorone 1.1 E-{)07 -- 5.7E-006 S.BE-{)06 lsophorone kidney 1. 7E-003 - 8.4E-{)02 B.SE-002 
Lead -- Lead CNS 
Manganese - Manganese kidney 
Mercury - Mercury low body wt 
Methylene Chloride 1.7E-006 - 1.6E-{)04 1.6E-{)04 Methylene Chloride liver 
m,p-xylene - m.p-xylene fetotoxic 
Naphthalene -- Naphthalene circulatory 
Nickel -- Nickel low body wt 
ortho-xy_lene - ortho-xylene letotoxic 
Pentachlorophenol 9.5E-007 -- 4.8E-005 4.9E-{)05 Pentachlorophenol liver 
Phenol -- Phenol liver 
Pyrena -- Pyrene liver 
Selenium -- Selenium liver 
Silver - Silver skin 
Styrene -- Styrene liver 
Tetrachloroethane 1.7E-{)04 - B.?E-{)03 8.9E-{)03 Tetrachloroethane liver 
Toluene 
Trichloroethene 1.2E-005 
Vanadium 
Xylenes (total) 
Zinc 

(total) S.OE-{)04 

1, 1-Dichloroethane --
1,1,1-Trichloroethane --
1,1,2-Trichloroethane 
1,1.2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1.2.4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Methylnaphthalene 
2-Methylphenol 
2.4-Dichtorophenol 
2.4-Dimethylphenol 
3.3'-Dichlorobenzidine 
4-Methyl-2-oentanone 

24E-{)06 
1.9E-{)06 

3.4E-{)05 

2.9E-{)07 

6.4E-004 6.5E-004 

2 SE-{)02 2.7E-{)02 

2.4E-006 
1.9E-006 

3.4E-{)05 

2.9E-{)07 

Toluene liver 
Trichloroethene liver 
Vanadium circulatory 
Xylenes (total) fetotoxic 
Zinc thyroid 

(total) 
1,1-Dichloroethane 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1.1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
2-Butanone 
2-Methylnaphthatene 
2-Methylphenot 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
3,3'-Dichlorobenzidine 
4-Methvl-2-oentanone 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 

CNS 

6.4E-002 

1.1E-002 
3.1E-{)03 
2.6E-002 
4.4E-004 
6.2E-004 
7.4E-004 
3.5E-005 
2.2E-004 
9.7E-005 
3.8E-004 
5.1E-004 
9.4E-001 
1.1E+OOO 
5.3E-{)01 
1.9E-{)03 
1.4E-{)02 
8.6E-004 

• 1.3E+001 

6.6E-{)03 
2.3E-{)01 

1.1E-{)02 
7.4E-{)01 

5.2E-{)01 
1.6E-{)04 
4.2E-{)06 
1.6E-{)04 
1.2E-{)05 

1.1E-{)01 

3.2E+OOO 

9.8E-{)01 
1.7E-{)01 
1.3E+OOO 
4.5E-{)01 
3.5E-{)02 
3.7E-{)02 
1.BE-{)03 
11E-{)02 
4 9E-{)03 
9.0E-{)02 
2.6E-002 
4.7E+001 
5.7E+001 
2.7E+001 
9.5E-{)02 
7.9E-001 
1.4E-{)01 

- 8.sE~oii2----

3.3E+OOO 

99E-{)01 
1.BE-{)01 
1.3E+OOO 
4.5E-{)01 
3.5E-002 
3.8E-002 
1.8E-003 
1.1E-002 
S.OE-003 
9.1E-002 
2.6E-002 
4.BE+001 
5.8E+001 
2.BE+001 
9.7E-002 
8.1E-{)01 
1.5E-{)01 
8.7E+002 
6.6E-{)03 
23E-{)01 

1.1E-{)02 
7.4E-{)Q1 

5.2E-{)01 
1.6E-{)Q4 
4.2E-{)06 
1.6E-{)04 
1.2E-{)OS 

1.1E-{)01 
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Exposure Exposure 
Medium Point 

Chemical 

4-Melhylphenol 
4,4'-00D 
4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 
Anthracene 
Antimony 
Aroclor-1242 

Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 

Beryllium 
bis(2-Chloroethyl) ether 

Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Oenmal Total 
Ex~osure _j 

-- --
-- --
- 5.1E-009 -- 5.1E-009 

- --
-- -
- --
- -
-- --
- 1.9E-007 -- 1.9E-007 

-- 1.3E-007 -- 1.3E-007 

-- 2.2E-007 - 2.2E-007 

- 1.4E-007 - 1.4E-007 

-- 2.3E-007 - 2.3E-007 

-- -
-- 1.2E-004 -- 1.2E-004 

-- -
- -
- 2.0E-010 -- 2.0E-010 

- --
- --
- 2.6E-008 - 2.6E-008 

- 1.3E-005 - 1.3E-005 

bis(2-Ethylhexyl)phthalate -- 1.4E-008 - 1.4E-008 

Butylbenzylphthalate - --
Cadmium - 2.9E-007 - 2.9E-007 

Carbon Disulfide - -
Chlorobenzene -- -
Chlorofonm -- 3.1E-004 - 3.1E-004 

Chromium 3+ -- --
Chromium 6+ - 3.6E-006 -- 3.6E-006 

Chrysene - -
cis-1.2-Diclhloroethene - -
Cobalt - -
Copper - -
Cyanide (total) - -
Dibenzofuran - -
Dieldrin -- 1.2E-008 - 1.2E-008 

Diethylphthalate - -
Dimethylphthalate -- -
Di-n-butylphthalate - -
Di-n-Octylphthalate - -
Endosulfan I - -
Endrin - --
En_drin ketone - -
Ethyl Benzene - -
Fluoranthene - -
Fluorene - -
gamma-Chlordane -- 1.3E-009 - 1.3E-OD9 

Hexaclhlorobenzene - 3.6E-011 - J.6E-011 

Hexaclhlorobutadiene - 1.5E-009 -- 1.5E-009 

I 

'~'~ Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
T a1get Organ Ex~ 

4-Methylphenol I -- --
4.4'-DDD -- --
4,4'-DDT liver -- --
Acenaphthene -- --
Acenaphthylene -- -
Acetone -- --
Anthracene -- --
Antimony -- -
Aroclor-1242 -- -
Aroclor-1248 -- --
Aroclor-1254 -- --
Aroclor -1260 -- --
Arsenic respiratory -- -
Barium fetotoxic -- 1.7E-002 -- 1.7E-002 
Benzene blood disorders -- 6.8E+OOO -- 6.8E+OOO 

Benzoic Acid -- --
Benzo(a)anthracene - --
Benzo(a)pyrene -- --
Benzo(b )fiuoranthene -- --
Benzo(k)fluoranthene -- --
Beryllium respiratory -- 1.5E-003 -- 1.5E-003 

bis(2-Chloroethyl) ether liver -- -
bis(2-Ethylhexyl)phthalate - --
Butylbenzylphthalate -- --
Cadmium -- --
Carbon Disulfide -- 1.2E-006 -- 1.2E-006 

Chlorobenzene liver -- 2.9E-002 - 2.9E-002 

Chloroform liver -- 1.2E+002 -- 1.2E+002 

Chromium 3+ -- --
Chromium6+ respiratory -- --
Chrysene -- -
cis-1,2-Diclhloroethene -- -
Cobalt -- --
Copper -- -
Cyanide (total) - -
Oibenzofuran - -
Dieldrin -- -
Diethylphthalate -- -
Dimethylphlhalate - -
Di-n-butylphthalate - -
Di-n-Ociylphthalate - --
Endosulfan I - -
Endrin -- -
Endrin ketone -- --
Ethyl Benzene respiratory - 3.4E-002 - 3.4E-002 

Fluoranthene - --
Fluorene - --
gamma-Chlordane - 5.3E-005 -- 5.3E-005 

Hexachlorobenzene liver -- -
Hexaclhlorobuladiene kidney -



I 
Scenario Timeframe Current/Future 

Receptor Population Ulilily Worker 

_Rece~orAg~~:==~A~d~"'~'======~~~ 

Medium 
Exposure 

Point 
Chemical 

Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

I 

Chemical Non-Carcinogenic Hazard Quotient I'" :~:~:· .. n ~.::~ 'l 
I Total Primary Ingestion Inhalation Dermal Total 

--------------~L--~ _______________ _L __________ _J ____________ L_ ___________ ~~~~~----------------~~T~argeiOrg~an~~------------L----------~----------~~~ 
lndeno(1 ,2.3-cd)pyrene lndeno(1 ,2,3-cd)pyrene 
tsophorone lsophorone 
Lead Lead 
Manganese Manganese 
Mercury Mercury 
Methylene Chloride 6.7E-006 B.?E-006 Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Toluene 
Trichloroethene 
Vanadium 
Xylenes (total) 
Zinc 

9.2E-006 

2.1E-005 

llotall --------------- 5.2E-004 
Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

9.2E-006 

2.1E-005 

5.2E-004 
2.7E-002 
Reserved 

m,p-xylene 
Naphthalene 
Nickel 
ortho-xytene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrena 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vanadium 
Xylenes (total) 
Zinc 

(total) 

respiratory 
CNS 

respiratory· 

circulatory 
respiratory 

CNS 
liver 
CNS 

respiratory 

CNS 

Subsurface Soil 

4.1E-001 
3.3E-004 
1.7E-002 

2.1E-001 

2.1E-003 
9.2E-002 
2.1E-001 

1.3E+002 

4.1 E-001 
3.3E-004 
1.7E-002 

2.1E-001 

2.1E-003 
9.2E-002 
2.1E-001 

1.0E+003 

Total Krdney HI. I 4.2E+001 
Total Skin HI: I 1.2E+002 

Total Thyroid HI: I 1.5E-001 I 
Total Liver HI: Q&~ 

Total Circulatory System HI: I 2.3E+001 I 
Total CNS HI: I 3.4E.{)01 I 

Total Fetotoxic HI: I 2.4E+OOO I 
Total Gl Tract HI: I 9.4E.{)01 I 

Total Respiratory HI: I 7.7E-oo1 I 
Tolal Eyes HI: I 1.1E-002 I 

Total Reproductive HI. I O.OE+OOO I 
Total Mammary HI: c=I4f-oor==J 
Total Adrenal HI: I O.OE+OOO I 

Total Heart HI: I 7.1E-003 I 
Total Skeletal System HI: I 1.4E.{)02 I 

Total Thyroid HI: I 1.5E.{)01 I 
Total Blood Disorders HI: I 1.5E+002 I 



Scenario Timeframe CurrenVFuture 

Receptor Population Utility Worker 

Receptor Age· Adutt 

Fl At 1CT ,. .. wk4 \ n ~um nJ'wVa1CT 

I 

Medium Exposure Exposure 
Medium Point 

Soil Soil I Area 1. Soil (0' to 10') 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Chemical Carcinogenic Risk 

Ingestion lnhalalion Dermal Tolal 
Exposure 

1. 1-Dichloroelhane 
1.1.1-Trichloroelhane --
1,1.2-Trichloroethane 6.5E-010 - 8.0E.Q09 8.6E.Q09 
1,1.2.2-Telrachloroelhane 1.1E-009 -- 1.6E-008 1.7E-008 
1.2-Dichlorobenzene --
1,2-Dichloroelhane 5.1E-009 -- 5.1E.Q08 5.6E-008 
1,2-Dichloroethene (total) -
1,2·Dichloropropane 2.1E-009 -- 2.1E.Q08 2.3E.Q08 
1.2.4-Trichlorobenzene -
1,3·Dichlorobenzene -
1,4·Dichlorobenzene 1 7E.Q10 - 1.7E.Q09 19E.Q09 
2-Butanone -
2-Methylnaphthalene -
2-Methylphenol --
2.4-Dichlorophenol -
2.4-Dimethylphenol -
4-Methyl-2-pentanone --
4-Methylphenol -
4,4'-DDT 3.3E.Q09 - 3.3E.008 3.6E.Q08 

Acenaphthene --
Acetone -
Aluminum -
Anthracene -
Antimony -
Arodor-1242 1.5E-007 -- 1.5E.Q06 1.6E-006 

Arodor-1248 2.0E-007 -- 2.0E-006 2.2E-006 

Aroclor -1254 2.8E-007 - 3.1E-006 3.4E-006 

A rod or -1260 6.2E-008 - 6.2E.Q07 6.8E.Q07 

Arsenic 7.4E.Q09 - 7.8E.008 8.5E-008 

Barium -
Benzene 2.7E-007 - 3.0E.Q06 3.2E-006 

Benzoic Acid -
Benzo(a)anthracene 1.7E.Q10 - 1.7E.Q09 1.9E.Q09 

Benzo(a)pyrene 1.9E.Q09 - 2.2E.008 2.4E-008 

Benzo(b)fluoranthene 4.0E.Q10 - 4.0E.Q09 4.4E-009 

Benzo(k)fluoranthene 4.0E.Q11 -- 4.0E.Q10 4.4E-010 

Beryllium --
bis(2-Chloroethyl) ether 1.6E.Q08 - 1.6E.Q07 1.7E.Q07 

bis(2-Ethylhexyl)phthalate 5.1E.Q08 - 5.1E.Q07 5.6E.Q07 

Butylbenzylphthalate -
Cadmium -
Chlorobenzene -
Chloroform 1.8E.Q08 - 1.9E.Q07 2.1E.Q07 

Chromium 3+ --
Chrysene 2.7E-012 - 6.5E.011 6.7E-011 

cis-1,2-Dichloroethene -
Cobalt --
Copper --
Cyanide (total) -
Dibenzoturan -
Diethylphthalate -
Dimethylphthalate -
Di-n-butylphthalate -
Di-n-octylphthalate -
Ethyl Benzene -
Fluoranthene 

-
I 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Tolal 
Taroel Oroan Exposure 

1,1-Dichloroelhane circulalory 3.1 E.Q04 3.1E-003 3.5E-003 
1,1,1-Trichloroelhane liver 1.5E+OOO - 1.5E+001 1.7E+001 
1.1.2-Trichloroethane blood disorders 2.9E.Q03 -- 3.6E.Q02 3.9E-002 
1,1,2.2-Tetrachloroelhane liver 9.3E-005 -- 1.3E-003 1.4E-003 
1 ,2-Dichlorobenzene CNS 4.4E-004 -- 4.4E-003 4.9E.Q03 
1,2-Dichloroethane fetotoxic 1.9E-003 -- 1.9E-002 2.1E-002 
1,2-Dichloroethene (total) kidney 3.8E-002 -- 3.8E-001 4.2E.001 
1,2-Dichloropropane Gltract -· 
1,2,4-Trichlorobenzene lowbodywt 6.1E.004 -- 6.1E-003 6.8E.Q03 
1,3-Dichlorobenzene circulatory 4.2E-005 -- 4.2E-004 4.6E.Q04 
1,4-Dichlorobenzene Gl tract 2.5E.Q04 -- 2.5E-003 2.7E-003 
2-Butanone liver 13E-003 -- 1.3E-002 1.5E.Q02 
2-Methylnaphthalene Gltract 2.3E-002 .. 2.3E.Q01 2.5E.001 
2-Methylphenol liver 3.5E-004 -- 3.5E-003 3.8E-003 
2,4-Dichlorophenol kidney 2.0E-003 -- 2 OE-002 2.1E-002 
2.4-Dimethylphenol generalized 8.6E-004 -· 8.6E-003 9.4E-003 
4-Methyl-2-pentanone liver 2.7E.Q02 -- 2.7E-001 2.9E-001 
4-Methylphenol respiratory 5.0E.Q03 -- 7.8E-002 8.3E-002 
4,4'-DDT fetotoxic 2.0E.002 -- 2.0E.Q01 2.2E.Q01 
Acenaphthene eyes 2.6E-004 -· 2.6E-003 2.9E.Q03 

Acetone fetotoxic 9.3E.Q03 -- 1.2E.Q01 1.3E.001 

Aluminum circulatory 1.2E-002 -- 1.2E-001 1.3E.Q01 

Anthracene Gl tract 5.2E.Q06 -- 5.2E-005 5.8E.005 

Antimony skin 3.0E.Q02 -- 3.0E+001 3.0E+001 

Aroclor-1242 liver --
Aroclor-1248 liver --
A rector -1254 liver 7.1E+OOO -- 8.0E+001 8.7E+001 

Arodor -1260 circulatory --
Arsenic circulatory 1.7E.Q02 -- 1.8E.Q01 1.9E-001 

Barium 3.3E.Q03 - 3.3E.Q02 3.6E.Q02 

Benzene blood disorders 3.1E+OOO -· 3 5E+001 3.8E+001 

Benzoic Add Gl tract 4.6E.Q06 -- 4.6E.Q05 5.1E.Q05 

Benzo(a)anthracene -
Benzo(a)pyrene --
Benzo(b )fluoranthene -
Benzo(k)fluoranthene --
Beryllium kidney 1.1E-003 -- 1.1E+OOO 1.1E+OOO 

bis(2-Chloroethyl) ether reproductive -
bis(2-Ethylhexyl)phthalate liver 1.9E.Q01 .. 1.9E+OOO 2.0E+OOO 

Butylbenzytphthalate mammary 3.4E-003 -- 3.4E-002 3.8E.002 

Cadmium kidney 2.0E-002 - 8.1E+OOO 8.1E+OOO 

Chlorobenzene liver 7.1E.Q04 .. 2.3E-002 2.4E.Q02 

Chloroform circulatory 3.0E.Q01 - 3.1E+OOO 3.4E+OOO 

Chromium 3+ liver 8.4E.Q05 - 2.1E-001 2.1 E.Q01 

Chrysene liver -
cis-1 ,2-Dichloroethene circulatory 1.7E-001 -- 1.7E+OOO 1.9E+OOO 

Cobalt heart 1.7E-004 -- 1.7E-003 1.9E.Q03 

Copper liver 1.9E-003 -- 3.2E-002 3.4E.002 

Cyanide (total) liv.er 2.7E-004 - 5.3E-003 56E.Q03 

Dibenzofuran dec growth rate 1.5E-003 - 1.5E.Q02 1.7E.002 

Diethytphthalate lowbodywt 4 3E.Q05 - 4.3E-004 4.7E.Q04 

Dimethylphthalate Gl tract 8.5E.Q06 - 8.5E-005 9.4E.005 

Di-n-butylphthalate liver 3.6E.003 -- 3.7E.002 4.0E.002 

Oi-n-octylphthalate 7.0E-004 - 7.0E.Q03 7.7E.Q03 

Ethyl Benzene liver 9 6E-002 - 1.0E+OOO 1.1E+OOO 

Fluoranthene kidney 1.4E-004 1.4E-003 1.5E-003 
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Scenano Time frame Current/Future 

Receptor Population Utility Worker 

Rece(:l~tt_---.f!~l!~l------

sum ruwatCT -
I 

Exposure Exposure 
Medium Point 

AIR Area 1, Soil (O'to 10' 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

= Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal 
Exoosure 

Fluorene --
Hexachlorobenzene 1.3E-009 -- 1.6E-008 1.8E-008 
Hexachlorobutadiene 8.7E-010 -- 8.7E-009 9.5E-009 
Iron --
lsophorone 3.9E-010 - 3.9E-009 4.3E-009 
Lead --
Manganese --
Mercury -
Methylene Chloride 6.0E-009 -- 1.1E-007 1.1E-007 
m,p-xylene -
Naphthalene --
Nickel --
ortho-xylene --
Pentachlorophenol 3.3E-009 - 3.3E-008 3.6E-008 
Phenol --
Pyrena --
Selenium -
Silver -
Styrene -
T etrachloroethene 6.0E-007 - 6.0E-006 6.6E-006 

Toluene -
Trichloroethene 4.3E-008 - 4.4E-007 4.8E-007 

Vanadium -
Xylenes (total) --
Zinc ----------····--· ----· --- -· ····--· -- ····----------

(total) 1.7E-006 1.8E-005 2.0E-005 

1, 1-Dichloroethane -- --
1,1,1-Trichloroethane -- -
1,1,2-Trichloroethane - 9.5E-009 - 9.5E-009 

1,1,2,2-Tetrachloroethane - 7.4E-009 - 7.4E-009 

1,2-Dichlorobenzene - --
1,2-Dichloroethane - 1.3E-007 -- 1.3E-007 

1,2-Dichloroethene (total) -- --
1,2-Dichloropropane -- -
1,2,4-Trichlorobenzene - --
1,3-Dichlorobenzene - --
1 ,4-Dichlorobenzene - 1.2E-009 -- 1.2E-009 

2-Butanone - --
2-Methylnaphthalene - --
2-Methylphenol - --
2,4-Dichlorophenol - -
2,4-Dimethylphenol - --
3,3'-Dichlorobenzidine - -
4-Methyl-2-pentanone - --
4-Methylphenol -- --
4,4'-DDD -- --
4,4'-DDT -- 2.0E-011 -- 2.0E-011 

Acenaphthene - -
Acenaphthylene - -
Acetone - -
Anthracene -- -
Antimony - --
Aroclor-1242 - 7.6E-010 - 7.6E-010 

Aroclor-1248 -- 5.3E-010 - 5.3E-010 

Aroclor -1254 -- 8.9E-010 -- 8.9E-010 

Aroclor -1260 -- 5.5E-010 ~E-010 

I 

Chemical Non.Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

Fluorene I skeletal 3.4E-004 - 3.4E-003 3.7E-003 
Hexachlorobenzene liver 1.1E-003 -- 1.3E-002 1.4E-002 . 
Hexachlorobutadiene low bodywl S.?E-002 -- 5.7E-001 6.3E-001 
Iron 3.2E-002 -- 3.2E-001 3.5E-001 
lsophorone kidney 2.1E-003 -- 2.1E-002 2.3E-002 
Lead CNS --
Manganese kidney 8.2E-002 -- 8.2E-001 9.0E-001 
Mercury low bodywt -
Methylene Chloride liver 1.4E-002 - 2.5E-001 2.6E-001 
m.p-xylene fetotoxic 3.9E-003 -- 4.4E-002 4.8E-002 
Naphthalene drculatory 3.3E-002 - 3.3E-001 3.6E-001 
Nickel low body wt 5.6E-004 - 1.1E-001 1.1E-001 
ortho-x"ylene fetotoxic 7.9E-004 - 8.7E-003 9.5E-003 
Pentachlorophenol liver 9.4E-004 -- 9.4E-003 1.0E-002 
Phenol liver 4.5E-005 - 4.5E-004 4.9E-004 
Pyrena liver. 2.8E-004 - 2.8E-003 3.1E-003 
Selenium liver 1.2E-004 - 1.2E-003 1.4E-003 
Silver skin 4.8E-004 - 2.3E-002 2.3E-002 
Styrene liver 6.4E-004 - 6.4E-003 7.1 E-003 
Tetrachloroethane liver 1.2E+OOO - 1.2E+001 1.3E+001 

Toluene liver 1.4E+OOO -- 1.4E+001 1.6E+001 
Trichloroethane liver 6.7E-001 - 6.8E+OOO 7.5E+OOO 

Vanadium circulatory 2.4E-003 - 2.4E-002 2.6E-002 

Xylenes (total) fetotoxic 1.8E-002 -- 2.0E-001 2.2E-001 

Zinc thyroid 1.1E-003 - 3.6E-002 3.7E-002 
-- ·------------ ----·- ·--------- ---·----------- -- ·-------·-----

(total) 1.6E+001 2.1E+002 2.3E+002 

1,1-Dichloroethane kidney -- 9.6E-003 -- 9.6E-003 

1 , 1, 1-Trichloroethane liver - 3.3E-001 -- 3.3E-001 

1.1.2-Trichloroethane liver - --
1,1,2,2-Tetrachloroethane liver - -
1,2-Dichlorobenzene low body weight - 1.5E-002 -- 1.5E-002 

1,2-Dichloroethane circulatory -- 1.1E+OOO -- 1.1E+OOO 

1,2-Dichloroethene (total) - --
1,2-Dichloropropane -- 7.6E-001 -- 7.6E-001 

1,2,4-Trichlorobenzene liver -- 2.4E-004 -- 2.4E-004 

1,3-Dichlorobenzene respiratory -- 6.1E-006 -- 6.1E-006 

1 ,4-Dichlorobenzene liver -- 2.4E-004 -- 2.4E-004 

2-Butanone CNS - 1.8E-005 - 1.8E-005 

2-Methylnaphlhalene - --
2-Melhylphenol - -
2.4-Dichlorophenol -- -
2.4-Dimelhylphenol -- --
3,3'-Dichlorobenzidine -- -
4-Methyl-2-pentanone CNS -- 1.6E-001 - 1.6E-001 

4-Methylphenol -- -
4.4'-DDD -- --
4,4'-DDT liver -- --
Acenaphthene -- -
Acenaphlhylene - -
Acetone - -
Anthracene - -
Antimony - -
Aroclor-1242 -- --
Aroclor-1248 - -
Aroclor-1254 - -
Aroclor-1260 --



File Area1Clwk4\n 

Medium 

Scenario Timeframe Current/Future 

Receptor Population Ulilily Wor1ter 

ReceRior Age;________M!!It 

sum tuwa1CT 

I 

'-'"·J Exposure 
Medium Point 

Chemical 

Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2-Chloroethyl) ether 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal l Total 
-~Rosure 

-- 9.4E-D10 - 9.4E-010 

- --
-- 4.8E-007 -- 4.8E-D07 

-- -
- -
- 7.9E-D13 - 7.9E-D13 

- --
-- -
- 1.0E-D10 -- 1.0E-D10 

- 5.2E-D08 -- 5.2E-D08 

bis(2-Ethylhexyl)phthalate -- 5.8E-D11 -- 5.8E-011 

Butylbenzylphthalate -- --
Cadmium -- 1.2E-D09 -- 1.2E-009 

Carbon Disulfide - --
Chlorobenzene - --
Chloroform - 1.2E-D06 - 1 2E-D06 

Chromium 3+ - --
Chromium 6+ - 1.4E-D08 -- 1.4E-D08 

Chrysene - -
cis-1,2-Dichloroethene - -
Cobalt - --
Copper - --
Cyanide (total) - --
Dibenzofuran - --
Dieldrin - 4.9E-D11 -- 4.9E-011 

Diethylphthalate - -
Dimethylphthalate - --
Di-n-butylphthalate -- -
Di-n-octylphthalate - -
Endosulfan I -- -
Endrin - -
Endrin ketone -- -
Ethyl Benzene -- --
Fluoranthene -- --
Fluorene - --
gamma-Chlordane - 5.3E-D12 - 5.3E-012 

Hexachlorobenzene - 1.4E-D13 - 1.4E-013 

Hexachlorobutadiene -- 5.9E-D12 - 5.9E-D12 

lndeno(1,2.3-cd)pyrene - --
tsophorone - --
Lead - --
Manganese - --
Mercury - --
Methylene Chloride - 3.5E-D08 -- 3.5E-D08 

m,p-xylene - --
Naphthalene - -
Nickel - -
ortho-xytene - --
Pentachlorophenol - -
Phenanthrene - -
Phenol - -
Phthalic anhydride - -
Pyrena - -
Selenium - -
Silver - -
Stvrene -

I 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Ex~osure I 

Arsenic I respiratory -- --
Barium fetotoxic -- 2 5E-002 -- 2.5E-002 
Benzene blood disorders -- 9.9E•OOO -- 9.9E+OOO 
Benzoic Acid -- -
Benzo(a)anthracene - --
Benzo(a)pyrene -- -
Benzo(b )fluoranthene - --
Benzo(k)fluoranthene -- --
Beryllium respiratory -- 2.2E-D03 -- 2.2E-D03 
bis(2-Chloroethyl) ether liver -- --
bis(2-Ethylhexyl)phthalate -- --
Butylbenzylphthalate -- --
Cadmium - --
Carbon Disulfide - 1.7E-006 -- 1.7E-D06 

Chlorobenzene liver -- 4.3E-002 -- 4.3E-D02 

Chloroform liver - 1.8E+002 -- 1.8E+002 

Chromium 3+ - --
Chromium 6+ respiratory - --
Chrysene -- --
cis-1,2-Dichloroethene -- --
Cobalt -- --
Copper -- --
Cyanide (total) -- --
Dibenzofuran -- --
Dieldrin -- --
Diethylphthalate - --
Dimethylphthalate -- -
Di-n-butylphthalate - -
Di-n-octylphthalate - --
Endosulfan I - --
Endrin - --
Endrin ketone - -
Ethyl Benzene respiratory - 5.0E-002 -- 5.0E-D02 

Fluoranthene - --
Fluorene -- --
gamma-Chlordane -- 7.8E-005 -- 7.8E-D05 

Hexachlorobenzene liver -- --
Hexachlorobutadiene kidney -- -
lndeno(1,2 ,3-cd)pyrene - --
lsophorone -- -
Lead - -
Manganese respiratory - 6.0E-001 -- 6.0E-001 

Mercury CNS -- 4.8E-D04 - 4.8E-D04 

Methylene Chloride respiratory - 2.5E-002 - 2.5E-002 

m,p-xylene - -- -
Naphthalene circulatory -- 3.0E-001 -- 3.0E-001 

Nickel respiratory -- --
ortho-xylene -- --
Pentachlorophenol - --
Phenanthrene - -
Phenol - -
Phthalic anhydride - -
Pyrena - -
Selenium - -
Silver - -
Styrene CNS - 3.1E-003 - 3. tE-003 



I 
Scenario Ti;eframe CurreniiFuture 

Receptor Population Utility Wor\er 

Recep!Qr__Ag~Jil 

I ''''_:_A .. a1CT,wl<< l '""' ruwa1CT I 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

Chemical 

Total Primary 

!;-----------L_ __________ L ____________ ..J'------------------~----------~-~~~~--~----------L__E~x~p·osure ~~~=-------~--------~~T~a~~<etO~an 

l

_j Tetrachloroethene 3.7E-008 3.7E-008 Tetrachloroethene liver 
Toluene Toluene CNS 
Trichloroethene 8.4E-008 8.4E-008 Trichloroethene respiratory 
\(.anadium Vanadium 
Xylenes (total) Xylenes (total) CNS 
Zinc Zinc ----- ------ ··--------------

(total 2.1E-006 2.1E-006 ~~ 

Total Hazard Index Across Subsurface Soil 
Total Risk Across All Media and All Exposure Routes 

2.2E-005 
Reserved 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation 

1.3E-001 
3.1E-001 

2.0E+002 

Dermal 

Total Risk Across Subsurface Soil 

Total K1dney HI. 
Total Skin HI. 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorder HI; 

Total 
Exposure 
1.3E-001 
J.lE-001 

2.0E+002 
4.3E+002 

1.1E+001 
3.0E+001 
3.7E-002 
3.3E+002 
7.4E+OOO 
4.8E-001 
6.6E-001 
2.5E-001 
7.6E-001 
2.9E-003 
O.OE+OOO 
3.8E-002 
O.OE+OOO 
1.9E-003 
3.7E-003 
3.7E-002 
4.8E+001 



II 

Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File· UTI1RME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Sediment 

Area 1 

CurrenVFuture 

Utility Worl<er 

Adult 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total\ 

Ingestion 

I 

3.7E-006 

1.4E-005 

9.1E-007 

7.3E-008 

4.9E-012 

--------------
1.8E-005 

Table 6-1-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Target Organ 

Aluminum circulatory system 

1.9E-005 2.2E-005 Aroclor-1248 liver 

1.1E-004 1.2E-004 Aroclor-1254 liver 

1.4E-006 2.3E-006 Arsenic circulatory system 

Ban·um NA 

Beryllium kidney 

3.7E-007 4.4E-007 bis(2-Ethylhexyl)phthalate liver 

Butylbenzylphthalate mammary 

Cadmium kidney 

2.6E-011 3.1E-011 Chloroform circulatory system 

Chromium (total) 

Copper liver 

Di-n-butylphthalate liver 

Iron 

Lead CNS 

Manganese kidney 

Mercury low body weight 

Phenol liver 

Toluene liver 

Vanadium circulatory system 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

S.SE-003 2.8E-003 

9.6E-001 7.5E+ooo 

5.6E-003 8.8E-003 

1.1E-003 5.6E-004 

1.8E-004 9.1E-003 

7.3E-004 3.7E-003 

9.0E-007 4.5E-006 

1.5E-003 3.0E-001 

2.3E-007 1.2E-006 

7.9E-003 4.0E-002 

S.BE-004 5.7E-004 

1.9E-006 9.9E-006 

1.8E-002 8.9E-003 

1.2E-002 

3.6E-007 1.8E-006 

1.7E-008 8.5E-008 

1.0E-003 S.OE-004 

Zinc _______ !hy~o~d _______ 4.3E-004 7.2E-004 
----·····-·· -------···- -- ----------- --------- -------------········-----

1.3E-004 1.5E-004 (Total) • 1.0E+OOO 7.9E+ooo 

Total Risk Across Sediments I 1.5E-004 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Thyroid HI= 

Total Kidney HI= 

Total Liver HI = 

Total 

Ex~osur~ 

8.3E-003 

8.5E+OOO 

1.4E-002 

1.7E-003 

9.3E-003 

4.4E-003 

5.4E-006 

3.0E-001 

1.4E-006 

4.8E-002 

1.3E-003 

1.2E-005 

2.6E-002 

1.2E-002 

2.2E-006 

1.0E-007 

1.5E-003 

1.1E-003 
···--------- --

8.9E+OOO 

I 8.9E+OOO I 

I 2.4E-002 I 
I 1.1E-003 I 
I 3.2E-001 I 
I B.SE+OOO I 



Scenario Timeframe: 

Receptor Population: 

Rece~lor Age: 

File· UTI1CT WK4 

I c··=· Exposure 

Medium Point 

Sediment Sediment Sediment 

Area 1 

CurrenVFuture 

Utility Worl<er 

Adull 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Eihylhexyl)phlhalale 

Butylbenzylphlhalale 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalale 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total)_ 

Ingestion 

2.9E-007 

1.1E-006 

l.OE-008 

5.7E-009 

3.8E-013 

--------------
1.4E-006 

Table 6-1-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services N PL Site 

["'·~ 
I 

Carcinogenic Risk 

Inhalation Dermal Total Primary 

Exposure Tarqel Orqan 

I 
Aluminum circulatory system 

5.6E-007 8.5E-007 Aroclor-1248 liver 

3.3E-006 4.3E-006 A rod or -1254 liver 

4.4E-008 1.1E-007 Arsenic drculalory system 

Barium NA 

Beryllium kidney 

1.1E-008 1.7E-008 bis(2-Eihylhexyl)phlhalale liver 

Butylbenzylphthalate mammary 

Cadmium kidney 

7.8E-013 1.2E-012 Chloroform circulatory system 

Chromium (total) 

Copper liver 

Di-n-butylphlhalate liver 

Iron 

Lead CNS 

Manganese kidney 

Mercury low body weigh! 

Phenol liver 

Toluene liver 

Vanadium circulatory system 

Zinc ... th¥fO~d ...... ···----------- ------------ --------·---- ----
3.9E-006 5.3E-006 Jlola_ll 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

I 
2.1E-003 4.2E-004 

3.7E-001 1.1E+OOO 

2.2E-003 1.3E-003 

4.3E-004 8.5E-005 

7.0E-005 1.4E-003 

2.8E-004 5.6E-004 

3.5E-007 6.9E-007 

5.7E-004 4.5E-002 

8.8E-008 1.8E-007 

3.1E-003 6.0E-003 

2.7E-004 8.7E-005 

7.5E-007 1.5E-006 

6.9E-003 1.3E-003 

4.7E-003 

1.4E-007 2.7E-007 

6.6E-009 1.3E-008 

3.9E-004 7.6E-005 

1.7E-004 1.1E-004 ------------ ---- ·--- .. ---------
3.9E-001 1.2E+OOO 

Total Risk Across Sediments I 5.3E-006 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Thyroid HI = 

Total Kidney HI = 

Total Liver HI= 

Total 

Exposure 

2.6E-003 

1.5E+ooo 

3.5E-003 

5.2E-004 

1.4E-003 

8.4E-004 

1.0E-006 

4.5E-002 

2.7E-007 

9.1E-003 

3.5E-004 

2.2E-006 

8.2E-003 

4.7E-003 

4.1E-007 

1.9E-OOB 

4.6E-004 

2.8E-004 
--------------

1.6E+OOO 

I 1.6E+OOO I 

I 6.5E-003 I 
I 2.8E-004 I 
I 5.1E-002 I 
I 1.5E+OOO i 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projects\acs\rsktbls\UGW1 FWRM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper Aquifer I Groundwater 1,1-Dichloroethane 

Area 1 1.2-Dichlorobenzene 

1,2-Dichloroethene(mixlure) 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-Dimethytphenol 

2-Methytnaphthalene 

2-Methytphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current I Future 

UtilityWorl<er 

Adult 

Ingestion 

American Chemical Service NPL Sile 

Carcinogenic Risk Chemical 

·" 

Inhalation Dermal Total 

Exposure 

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethene(mixlure) 

1,3-Dichlorobenzene 

5.51E-OOB 5.51E-OOB 1,4-Dichlorobenzene 

3.9BE-007 3.9BE-007 2 ,2'-oxybis( 1-Chloropropane) 

2.4-Dimethytphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyt-2-Pentanone 

4-Methytphenot (P-Cresot) 

Aluminum 

Ammonia 

6.23E-005 6.23E-005 Arochlor-1248 

3.20E-007 3.20E-007 Arsenic 

Barium 

2.53E-004 2.53E-004 Benzene 

Benzoic Acid 

1.53E-006 1.53E-006 bis(2-Chloroethyi)Ether 

B.02E-OOB 8.02E-OOB bis(2-Ethythexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

1.65E-007 1.65E-007 Chloroethane 

1.38E-008 1.38E-OOB Chloromethane 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 9.10E-003 9.10E-003 

CNS 1.31E-001 1.31E-001 

kidney 6.10E-002 6.10E-002 

circulatory system 3.11E-002 3.11 E-002 

Gl tract 7.82E-002 7.82E-002 

low bodywt 1.45E-001 1.45E-001 

generalized 3.32E-001 3.32E-001 

Gltract 6.11E-001 6.t1E-001 

liver 1.03E-002 1.03E-002 

liver 9.78E-004 9.78E-004 

respiratory 9.53E-001 9.53E-001 

circulatory system 1.02E-003 1.02E-003 

kidney 

liver 

circulatory system 7.2BE-001 7.2BE-00t 

NA 4.10E-002 4.10E-002 

blood disorders 2.98E+003 2.98E+003 

Gl tract 9.62E-005 9.62E-005 

reproductive 

liver 2.93E-001 2.93E-001 

kidney 4.50E-001 4.50E-001 

liver 2.44E+OOO 2.44E+OOO 

liver 1.45E-001 1.45E-001 

kidney 

I 

file://c:/proiects/acs/rsklbls/UGW1


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projects\acs\rsktbls\UGW1FWRM WK4 

I I 

"]_''"00"" I 
Exposure Chemical 

Medium Point 

~-I I Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethylbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I Air Vapors 1.1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 .2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyt-2-Penlanone 

4-Methytphenol (P-Cresol) 

Aluminum 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current I Future 

Utility Wor1<er 

Adult 

Ingestion 

----------------

American Chemical Service NPL Site 

l 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Elhylbenzene 

Iron 

Manganese (nonfood) 

2.34E-010 2.34E-010 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

8.2BE-007 8.28E-007 Vinyl Chloride 

Xylene (mixed) 

Zinc 
-------------- ·------------- -- ----- --

3.19E-004 3.19E-004 (Total) 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

6.08E-011 6.08E-011 1 ,4-Dichlorobenzene 

6.15E-009 6.15E-009 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Melhylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Melhylphenol (P-Cresol) 

Aluminum 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 3.63E-003 3.63E-003 

NA 3.81E+OOO 3.81E+OOO 

low bodywt 2.94E-004 2.94E-004 

liver 3.21E+OOO 3.21E+OOO 

6.17E-001 6.17E-001 

kidney 7.72E-001 7.72E-001 

liver 5.30E-004 5.30E-004 

circulatory system B.99E-001 8.99E-001 

low bodywt 1.93E-002 1.93E-002 

fetotoxic 

liver B.63E-003 8.63E-003 

liver 4.50E-003 4.50E-003 

NA 1.87E-001 1.87E-001 

liver 1.95E+OOO 1.95E+OOO 

circulatory system 1.05E-002 1.05E-002 

liver 

fetotoxic 4.55E-001 4.55E-001 

thyroid 1.23E-002 1.23E-002 
---- --· ---------- -·- ------ ----·- ·- ---·- ------------- --------------

3.00E+003 3.00E+003 

kidney 4.98E-005 4.98E-005 

low body weight 5.31E-003 5.31E-003 

respiratory system 

liver 1.23E-005 1.23E-005 

liver 

NA 

CNS 

NA 

respiratory system 

file://c:/proiecls/acs/rsklbls/UGW1FWRM.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projecls\acs\rsklbls\UGW1 FWRM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethylbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current I Future 

Utility Worker 

Adult 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

3.71E-006 3.71E-006 Benzene 

Benzoic Acid 

4.12E-008 4.12E-008 bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethylbenzene 

Iron 

Manganese (nonfood) 

1.39E-010 1.39E-010 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrile 

Phenol 

Selenium 

Thallium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I respiratory tract 4.90E-003 4.90E-003 

NA 

respiratory tract 

fetotoxic 

blood disorders 7.69E+001 7.69E+001 

liver 

NA 

respiratory tract 

liver 

fetotoxic 9.44E-004 9.44E-004 

kidney 

respiratory tract 3.03E-003 3.03E-003 

respiratory tract 

respiratory tract t.OOE-004 l.OOE-004 

circulatory system 3.08E-003 3.08E-003 

respiratory tract 

file://c:/projecls/acs/rsklbls/UGW1


File· c·\projee1s\acs\rsktbls\UGW1 FWRM WK4 

I I 
Medium Exposure Exposure 

Medium Point 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Sile 

'""'00 '""'"'~' '~"" '""" II Receptor Population: Ulilily Worker 

~R=e=ce=p=t=or=A=g~e=:=============A=d=u=lt=========== 

Chemical 

Vanadium I Oo~oo 
Vinyl Chloride 

Xylene {mixed) 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

3.89E-010 

(Total) 3.76E-006 

Total 

Exposure 

3.89E-010 

3.76E-006 

Total Risk Across Groundwater I 3.2E-004 I 
Total Risk Across All Media and All Exposure Routes I 3.1E+003 I 

Chemical 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene {mixed) 

I 

(Total) 

Primary 

Target Organ 

CNS 

CNS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Denmal 

2.43E-002 

7.69E+001 

Total 

Exposure 

2.43E-002 

7.69E+001 

Total Risk Across Groundwater I 3.1 E+003 I 

Total Circulatory System HI = 1.7E+OOO J 
Total Blood Disorders HI = 3.1E+003 I 

Total Liver HI = B.1E+OOO I 
Total Kidney HI = 1.3E+OOO I 

Total Fetotoxic HI= 4.6E-001 J 
Total Skin HI = O.OE+OOO I 

Total Gl Tract HI = 6.9E-001 I 
Total Thyroid HI = 1.2E-002 I 

Total Respiratory Tract HI = 9.6E-001 I 
Total CNS HI = 1.6E-001 I 

file://c:/proiecls/3CS/rslilblslUGWl


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projects\acs\tsktbls\UGW1 FWCT WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper Aquifer I Groundwater 1,1-Dichloroethane 

Area 1 1,2-Dichlorobenzene 

1,2-Dichloroethene(mixture) 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphlhalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyt)Ether 

bis(2-Ethythexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current I Future 

Utility Worker 

Adult 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal :rotal 

Exposure 

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

8.32E-009 8.32E-009 1 ,4-Dichlorobenzene 

6.02E-OOB 6.02E-OOB 2 ,2'-oxybis( 1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

9.41E-006 9.41E-006 Arochlor-1248 

4.84E-008 4.84E-008 Arsenic 

Barium 

3.83E-005 3.83E-005 Benzene 

Benzoic Acid 

2.30E-007 2.30E-007 bis(2-Chloroethyi)Ether 

1.21E-OOB 1.21E-OOB bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

2.49E-008 2.49E-008 Chloroethane 

2.08E-009 2.08E-009 Chloromethane 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I circulatory system 6.87E-003 6.87E-003 

CNS 9.91E-002 9.91E-002 

kidney 4.60E-002 4.60E-002 

circulatory system 2.35E-002 2.35E-002 
Gl tract 5.90E-002 5.90E-002 

low bodywt 1.10E-001 1.10E-001 

generalized 2.51E-001 2.51E-001 

Gltracl 4.62E-001 4.62E-001 

liver 7.79E-003 7.79E-003 

liver 7.38E-004 7.38E-004 

respiratory 7.19E-001 7.19E-001 

circulatory system 7.6BE-004 7.68E-004 

kidney 

liver 

circulatory system 5.50E-001 5.50E-001 

NA 3.10E-002 3.10E-002 

blood disorders 2.25E+003 2.25E+003 

Gltract 7.27E-005 7.27E-005 

reproductive O.OOE+OOO 

liver 2.21E-001 2.21E-001 

kidney 3.40E-001 3.40E-001 

liver 1.84E+OOO 1.84E+OOO 

liver 1.10E-001 1.10E-001 

kidney 
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Scenario Timeframe: 

Receplor Populalion: 

ReceRior Age: 

File: c:\pro· ects\acs\rsk.tbls\UGW1 FWCT. WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Cyanide 

Di-n-Octyl Phlhalate 

Diethylphthalate 

Ethylbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphlhalene 

Nickel 

Nilrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I Air Vapors 1 , 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

2.2'-oxybis(1-Chloropropane) 

2,4-Dimelhylphenol 

2-Methylnaphthalene 

2-Methylphenol 10-Cresoll 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Currenl/ Fulure 

Ulilily Wor1<er 

Adull 

Ingestion 

--· ----------

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Cyanide 

Di-n-Octyl Phthalale 

Dielhylphlhalate 

Ethyl benzene 

Iron 

Manganese (nonfood) 

3.53E-011 3.53E-011 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

1.25E-007 1.25E-007 Vinyl Chloride 

Xylene (mixed) 

Zinc 
---------- -· ----------- ----------

4.82E-005 4.82E-005 (Total) 

1. 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 .2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

1.07E-011 L07E-011 ·1 A-Dichlorobenzene 

1.0BE-009 1.08E-009 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

I 
Non-Carcinogenic Hazard Quotienl 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 2.74E-003 2.74E-003 

NA 2.BBE+OOO 2.BBE+OOO 

low bodywt 2.22E-004 2.22E-004 

liver 2.42E+OOO 2.42E+OOO 

4.66E-001 4.66E-001 

kidney 5.83E-001 5.83E-001 

fiver 4.01E-004 4.01E-004 

circulatory system 6.79E-001 6.79E-001 

low bodywt 1.45E-002 1.45E-002 

fetotoxic 

liver 6.52E-003 6.52E-003 

liver 3.40E-003 3.40E-003 

NA 1.41E-001 1.41E-001 

liver 1.47E+OOO 1.47E+OOO 

circulatory system 7.92E-003 7.92E-003 

liver 

fetotoxic 3.44E-001 3.44E-001 

____ t~~roid _______ 9.33E-003 9.33E-003 
·-- ----- --------- ------------- ------ -----

2.26E+003 2.26E+003 

kidney 4.36E-005 4.36E-005 

low body weight 4.65E-003 4.65E-003 

respiratory system 

liver 1.0BE-005 1.0BE-005 

liver 

NA 



I

IScenario Timeframe: 

Receptor Population: 

Receptor Age: 

F"l ~ro ectslacs\tsktbls\UGW1 FWCT.WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I 4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic ACid 

bis(2-Chloroelhyi)Ether 

bis(2-Eihylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroelhane 

Chloromethane 

Cyanide 

Di-n-Oclyl Phthalate 

Diethylphthalate 

Elhylbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

s'etenium 

Thallium 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current/ Future 

Utilily Worl<er 

Adult 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

6.50E-007 6.50E-007 Benzene 

Benzoic Acid 

7.22E-009 7.22E-009 bis(2-Chloroethyi)Eiher 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethyl benzene 

Iron 

Manganese (nonfood) 

2.44E-011 2.44E-011 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I CNS 

NA 

respiratory system 

respiratory tract 4.30E-003 4.30E-003 

NA 

respiratory tract 

fetotoxic 

blood disorders 6.74E+001 6.74E+001 

liver 

NA 

respiratory tract 

liver 

fetoloxic 8.27E-004 8.27E-004 

kidney 

respiratory tract 2.65E-003 2.65E-003 

respiratory tract 

respiratory tract 8.79E-005 8.79E-005 

circulatory system 2.70E-003 2.70E-003 

respiratory tract 

file://c:/proiect5/acs/rsMbl5/UGWl


TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Sile 

L'=S=c=e=na~n=·o==T~im=e=f~ra=m=e=:==========C=u=rr=e=n=t=/=F=ut=u=re====-::J Receptor Population: Utility Worker 

Rece tor Age: Adult 

File· c·\projects\acs\rsktbls\UGW1 FWCT WK4 

l 
I 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical 

Medium Point 

Ingestion Inhalation Dermal Total 

Exposure 

---

u jJ 
Toluene Toluene 

Vanadium Vanadium 

Vinyl Chloride 6.82E-011 6.82E-011 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 
···-·--·-·--- ·-- ----------- ··- ----------- ·-- ----- ·-------

(Total) 6.58E-007 6.58E-007 

Total Risk Across Groundwater I ~ 9E-005 I 
Total Risk Across All Media and All Exposure Routes I 2.3E+003 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I CNS 2.13E-002 2.13E-002 

CNS 

CNS 
------ -·-·······- ····-------- ------ ---------· ·- ---- ... ----- ···-------

_(Total) 6.74E+001 6.74E+001 

Total Risk Across Groundwater I 2 3E+003 I 

Total C~rculatory System HI = 1 3E+OOO 

Total Blood Disorders HI = 2.3E+003 

Total Liver HI= 6 1!;+000 

Total Kidney HI = Ul7E-001 I 
Total Fetotoxic HI= I 3.4E-001 I 

Total Skin HI = I 0 OE+OOO I 
Total Gl Tract HI= I 5.2E-001 I 
Total Thyroid HI = I 9.3E-003 I 

Total Respiratory Tract HI = I Z3E-001] 

Total CNS HI = L1iiQQLJ 

file://c:/proiecls/acs/rsklbl5/UGWl


Scenario Timeframe Current 

Receptor Population Routine Worker 

Recer!IOr Age. Adult 

F~e· Ali!aiRME wlo:4 \ TT sum ci'Na1RME - -
I 

Medium Exposure Exposure 
Medium Point 

Surface Soil Soil Area 1, Surface Soil (0' to 2') 

Air Area 1, Surface Soil (0' to 2') 

Chemical 

Ingestion 

1,1,2-Trichloroethane 2.3E-010 
1,2-Dichloroethene (total) 

2-Methytnaphthalene 
3,3'-Dichlorobenzidine 2.9E-008 

Aluminum 

Anthracene 
Antimony 

Aroctor-1242 3.1E-007 

Aroctor-1248 4.1E-007 

Aroctor-1254 3.4E-006 

Aroclor -1260 5.0E-007 

Arsenic 1.3E-006 

Barium 

Benzo(a)anthracene 1.3E-008 

Benzo(a)pyrene 1.8E-007 

Benzo(b)fluoranthene 1.9E-008 

Benzo(k)fluoranthene 1.6E-009 

Beryllium 
bis(2-Ethylhexyl)phthalate 4.2E-008 

Cadmium 

Cartlon Disulfide 
Nickel 
Selenium 

Silver 

Tetrachloroethene 1.4E-008 

Toluene 
Trichloroethane 4.8E-010 

Vanadium 
Xylenes (total) 

Zinc --···-··-·-···· 
(Total) 6.2E-006 

1,1-Dichloroethane -
1, 1,1-Trichloroethane -
1, 1,2-Trichloroethane -
1, 1 ,2,2-Tetrachloroethane --
1 ,2-Dichlorobenzene --
1,2-Dichtoroethane --
1,2-Dichloroethene (total) -
1,2-Dichloropropane -
1,2,4-Trichlorobenzene -
1,4-Dichtorobenzene -
2-Butanone -
2-Hexanone -
2-Methylnaphthalene -
2-Methylphenot -
2,4-0imethylphenol -
2,4,5-Trichlorophenol -
2,6-Dinitrototuene -
3, 3' -Dichlorobenzidine -
4-Methyl-2-pentanone -
4-Methylphenol -
4,4'-DDD --
4 4'-DDE --

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 

- 1.9E-008 1.9E-008 1, 1,2-Trichloroethane 

-- 1 ,2-Dichloroethene (total) 
-- 2-Methylnaphthatene 
-- 1.9E-006 1.9E-006 3, 3'-Dichlorobenzidine 

-- Aluminum 

-- Anthracene 

- Antimony 

- 2.0E-005 2.1 E-005 Aroclor-1242 

-- 2.7E-005 2.8E-005 Aroclor-1248 

- 2.5E-004 2.5E-004 Aroctor-1254 

-- 3.3E-005 3.3E-005 Aroclor -1260 

- 8.9E-OOS 9.0E-005 Arsenic 

- Barium 

-- 8.7E-007 8.9E-007 Benzo(a)anthracene 

- 1.4E-005 1.5E-OOS Benzo(a)pyrene 

- 1.3E-006 1.3E-006 Benzo(b)fluoranthene 

-- 1.1E-007 1.1E-007 Benzo(k)fluoranthene 

-- Beryllium 

-- 2.8E-006 2.8E-006 bis(2-Ethylhexyl)phthalate 

- Cadmium 

- Cartlon Disulfide 

-- Nickel 

- Selenium 

-- Silver 

- 9.5E-007 9.6E-007 Tetrachloroethane 

-- Toluene 

- 3.3E-008 3.3E-008 Trichloroethene 

- Vanadium 

-- Xylenes (total) 

- Zinc ...... ····· .... ············· ············ ---
4.4E-004 4.5E-004 (Total) 

- 1 , 1-Dichloroethane 

- 1, 1,1-Trichloroethane 
1.58E-009 - 1.6E-009 1, 1.2-Trichloroethane 

1.85E-009 - 1.9E-009 1,1,2,2-Tetrachloroethane 

- 1,2-Dichlorobenzene 

2.62E-007 - 2.6E-007 1,2-Dichloroethane 

- 1,2-Dichloroethene (total) 

- 1,2-0ichlorapropane 

- 1,2,4-Trichlorobenzene 

5.46E-009 - S.SE-009 1,4-0ichlorobenzene 

- 2-Butanone 

-- 2-Hexanone 

-- 2-Methylnaphthalene 

- 2-Methylphenol 

- 2,4-Dimethylphenol 

- 2,4,5-Trichlorophenol 

- 2,6-Dinitrotoluene 

- 3,3'-0ichlorobenzidine 

- 4-Methyl-2-pentanone 

- 4-Methylphenol 

- 4,4'-DDD 

- 4 4'-DDE 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Taraet Organ Exoosure 

blood disorders 2.8E-006 -- 2.3E-004 2.3E-004 
kidney 1.1E-006 - 7.6E-005 7.7E-005 
Gl tract 1.5E-005 -- 9.6E-004 9.8E-004 

liver --
circulatory 1.4E-002 -- 9.6E-001 9.7E-001 

Gllract 2.5E-007 -- 1.7E-005 1.7E-005 
skin 2.0E-003 -- 1 3E+001 1.3E+001 
liver --
liver --
liver 2.4E-001 -- 1.8E+001 1.8E+001 

circulatory --
circulatory 7.9E-003 -- S.SE-001 5.6E-001 

2.3E-003 -- 1.5E-001 1.5E-001 

--
--
--
--

kidney 2.5E-003 -- 1.6E+001 1.6E+001 

liver 4.2E-004 -- 2.8E-002 2.8E-002 

kidney 1.4E-003 -- 3.8E+OOO 3.8E+OOO 

adrenal 1.7E-008 - 1.1E-006 1.2E-006 
low bodywt 3.3E-004 -- 4.4E-001 4.4E-001 

liver 7 9E-005 -- 5.2E-003 5.3E-003 

skin S.OE-005 - 1.6E-002 1.6E-002 

liver 7.7E-005 -- 5.1E-003 5.2E-003 

liver 7.6E-007 - 5.1E-005 5.1E-005 

liver 2.0E-005 - 1.4E-003 1.4E-003 

circulatory 1.4E-003 -- 9.6E-002 9.7E-002 

feto1oxic 6.5E-006 -- 4 SE-004 4.9E-004 
__ thyroid ___ 2.8E-004 -- 6.2E-002 6.2E-002 .... -- --- -4.oE-Oai- ····· ----·- ·------- --- -------

6.3E+001 6.3E+001 

kidney - 1.44E-004 - 1.4E-004 

liver - 8.18E-005 - 8.2E-005 

liver -- --
liver - -

low body weight -- 4 05E-003 -- 4.1E-003 

circulatory - 5.77E-003 - 5.8E-003 

- --
- 7.01E-003 - 7.0E-003 

liver - 3.30E-005 - 3.3E-005 

liver -- 3.03E-006 - 3.0E-006 

CNS - 1.28E-008 -- 1.3E-008 

CNS -- 1.24E-001 - 1.2E-001 

- -
- -
- -.. 
- --
- --
- --

CNS - 1.03E-003 - 1.0E-003 

- -
- .. 



~----~--:J-Scenario TimeframeCurrenl ___ -------

Receptor Population Routine Worker I 
Recep~g~u __ lt _____ _ 

F1 A 1RME k4\TT •e: "' .w sum c IW 1RME . l "'"'"" ~ 

-~ Exposure Exposure Chemical 
Medium Point 

Ingestion 

4.4'-DDT --
Acenaphthene --
Acenaphthylene --
Acetone --
Aldrin -
alpha-BHC --
Anthracene --
Antimony --
Aroclor-1242 -
Aroclor-1248 -
Arodor-1254 -
Aroclor -1260 -
Arsenic -
Barium -
Benzene -
Benzoic Acid -
Benzo(a)anthracene -
Benzo(a)pyrene -
Benzo(b)fluoranthene -
Benzo(g,h,i)perylene -
Benzo(k)fluoranthene -
Benzyl Alcohol -
Beryllium -
beta-BHC -
bis(2-Chloroelhyl) ether -
bis(2-Ethylhexyt)phthalate -
Butylbenzylphthalate .. 
Cadmium -
Cart>on Disulfide -
Chlorobanzane -
Chloroform -
Chromium 3+ -
Chromium 6+ -
Chrysene -
cis-1 ,2-Dichloroethene -
Cobalt -
Copper -
Cyanide (total) -
Oibenzofuran -
Diethylphthalate -
Dimethylphthatate -
Di-n-butylphthalate -
Di-n-<>ctylphthalate -
Endrin ketone -
Ethyl Benzene -
Fluoranthene -
Fluorene -
Heptachlor -
Heptachlor epoxide -
Hexachlorobenzene -
Hexachlorobutadiene -
Hexane, n· -
lndenol1 2 3-cd\ovrene 

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total 
Exoosure 

1.11E-012 -- 1.1E-012 4,4'-DDT 
-- Acenaphlhene 

-- Acenaphlhylene 
-- Acetone 

noE-o1o -- 2.7E-010 Aldrin 
5.47E-012 - S.SE-012 alpha-BHC 

-- Anthracene 
-- Antimony 

4.28E-011 -- 4 JE-011 Aroclor-1242 
3.12E-010 -- 3.1E-010 Arodor-1248 
4.06E-010 -- 4.1E-010 Aroclor-1254 
1.86E-009 .. 1.9E-009 Aroclor-1260 
2.17E-009 .. 2.2E-009 Arsenic 

.. Barium 
2.18E-007 .. 2.2E-007 Benzene 

- Benzoic Acid 
- Benzo(a)anthracene 

2.34E-011 - 2.3E-011 Benzo(a)pyrene 

- Benzo(b)fluoranthene 

- Benzo(g,h,i)perylene 

- Benzo(k)fluoranthene 

- Benzyl Alcohol 
1.16E-009 - 1.2E-009 Beryllium 

2.97E-012 .. J.OE-012 beta-BHC 
2.64E-006 .. 2.6E-006 bis(2-Chloroethyl) ether 
2.05E-011 - 2.0E-011 bis(2-Ethylhexyl)phthalate 

- Butylbenzylphthalate 
2.53E-009 - 2.5E-009 Cadmium 

.. Carbon Disutfide 

- Chlorobenzene 
8.15E-007 - 8.2E-007 Chloroform 

- Chromium 3+ 
3.33E-008 - 3.3E-008 Chromium 6+ 

- Chrysene 

- cis-1 .2-Dichloroethene 

- Cobalt 

- Copper 

- Cyanide (total) 

- Dibenzofuran 

- Diethylphthalate 

- Dlmethylphthalate 

- Di-n-butylphthalate 

- Di-n-<>ctylphthalate 

- Endrin ketone 

- Ethyl Benzene 

- Fluoranthene 

- Fluorene 

1.20E-013 - 1.2E-013 Heptachlor 

1.16E-013 - 1.2E-013 Heptachlor epoxide 

2.03E-012 - 2.0E-012 Hexachlorobenzene 
2.80E-012 - 2.8E-012 Hexachlorobutadiene 

-- Hexane, n· 
lndenol 1 2 3-<:d\ovrene 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal -r=~~~ Taroet Organ Ex~ 

I liver -- --
-- --
-- --
-- --
-- --
-- --
- --
-- --
- --
-- --
.. .. 
.. --

respiratory -- --
fetotoxic .. 1.96E-004 -- 2.0E-004 

blood disorders - 1.24E-002 - 1.2E-002 

- .. 
.. --
.. --

- --
.. -
.. .. 

- .. 
respiratory .. 6.77E-005 - 6.8E-005 

.. .. 
fiver - .. 

- .. 
- .. 

- .. 

- 5.97E-008 -- 6.0E-008 
liver - 2.29E-004 .. 2.3E-004 
liver - 3.28E-001 .. 3.3E-001 

- .. 
respiratory - -

- --
- -
- .. 

- -
- .. 

- -
- -
- -
- .. 

- -
- -

respiratory - 4.51E-004 .. 4.5E-004 

- -
- .. 

- -
.. -

liver - .. 

kidney - -
- .. 



Fd~· Ar~a1RME -Mc.t \ TT_sum c1Wa1RME 

Medium Exposure 

Medium 

I 

Exposure 

Point 
Chemical 

Ingestion 

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

I 

Inhalation DeiTTlal T ol at Primary 

~---------~----------~--------------------~!--------------------7-----------~----------L----------!---~E~x~oco~s~u~rn~_jL __________________ ~--~T~ar~an 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 

Naphthalene 
Nickel 

N-Nitrosodiphenytamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrena 

Selenium 
Silver 

Styrene 
T etrachloroethene 

Thallium 

Toluene 
Trichloroethane 

Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

4.09E-008 

2.32E-007 

2.05E-007 

1.15E-007 

ttotall 4.6E-006 
Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

4.1E-OOB 

2.3E-007 

2.0E-007 

t.tE-007 

4.6E-006 
4.5E-004 
Reserved 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p·xylene 
Naphthalene 
Nickel 

N-Nitrosodiphenylamine 
ortho-xytene 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 

Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total) ·--

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

Non·Carcinogenic Hazard Quotient 

Ingestion Inhalation l _____ o_eiTTl __ a_I __ --'---""'Total 
_j Ex~ 

1.0BE-002 
6.26E-006 

8.06E-005 

2.05E-002 

1.90E-005 
2.32E-003 

1.2BE-002 

5.3E-001 
Total Hazard Index Across Surface Soil 

Total K1dney HI. 

Total Skin HI: 
Total Thyroid HI: 

Total Liver HI: 
Total Circulatory System HI: 

Total CNS HI: 
Total Fetox HI: 

Total Gl Tract HI: 
Total Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 
·Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyroid HI: 
Total Blood Disorders HI: 

1.1E-002 
6.3E-OD6 
B.tE-005 

2.1E-002 

1.9E-005 

2.3E-003 

1.3E-002 

S.JE-001 
6.3E+001 

2.7E+001 

1.3E+001 
6.2E-002 
1.9E+001 
1.7E+OOO 
1.4E-001 
6.9E-004 
1.0E-003 
t.tE-002 
O.OE+OOO 

O.OE+OOO 
O.OE+OOO 

1.2E-006 
3.4E-003 
O.OE+OOO 
6.2E-002 
1.2E-02 



~
-~nario Time~-~e~ Current 

l:eptor Population: Routine Worker 

teplor Age: Adult 

Table 6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Sile 

Fde: AleaiCTwii4\TT 1um ciWaiCT ===c==-p~=========jjr==========r==================~~====o===========r ~===============~~==============; 

Medium 

Surface Soil 

Exposure 
Medium 

So• I 

Exposure 
Point 

Chemical 

Area 1, Surface Soil (0' to 2') 1.1 ,2-Trichloroethane 

1 ,2-0ichloroethene {total) 

2-Methylnaphthalene 

3,3'-0ichforobenzidine 

Aluminum 
Anthracene 

Antimony 
Arodor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 

Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 
bis(2-Ethylhexyl)phthalate 

Cadmium 
Carbon Disulfide 

Nickel 

Selenium 
Silver 

T etrachloroethene 
Toluene 
Trichloroethene 
Vanadium 
Xylenes (total) 
Zinc 

Ingestion 

2.0E-011 

2.5E-009 

2.7E-008 

3.6E-008 
2.9E-007 

4.3E-008 
1.1E-007 

1.2E-009 
1.6E-008 

1.7E-009 
1.4E-010 

3.7E-009 

1.3E-009 

4.2E-011 

Carcinogenic Risk 

lnhalahon Dermal 

5.6E-010 

5.8E-008 

6.2E-007 
8.2E-007 
7.6E-006 

9.9E-007 
2.7E-006 

2.6E-008 
4.3E-007 

3.8E-008 
3.2E-009 

8.4E-008 

2.9E-008 

9.9E-010 

Total 

E~epsure 

5.8E-010 

S.OE-008 

6.4E-007 

8.6E-007 
7.9E-006 
1.0E-006 
2.8E-006 

2.BE-ODB 
4.5E-007 

4.0E-OOB 
3.4E-009 

B.BE-008 

3.0E-008 

1.0E-009 

Chemical 

1, 1,2-Trichloroethane 
1,2-0ichloroethene (total) 
2-Methylnaphthalene 
3,3'-0ichlorobenzidine 
Aluminum 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzo{a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k}nuoranthene 

Beryllium 
bis(2-Ethylhexyl)phthalate 

Cadmium 
Carbon Disulfide 
Nickel 
Selenium 
Silver 

T etrachloroethene 
Toluene 
T richloroethene 
Vanadium 
Xylenes (total) 
Zinc 

Primary 
Target Organ 

blood disorders 
kidney 
Gl tract 

liver 
circulatory 

Gl tract 
skin 
liver 
liver 
liver 

circulatory 
circulatory 

kidney 
liver 

kidney 
adrenal 

low body wt 
liver 
skin 
liver 
liver 
liver 

Non-Carcinogentc Hazard Quotient 

Ingestion 

1.2E-006 
S.OE-007 
6.4E-006 

6.3E-003 
1.1E-007 
8.8E-004 

1.0E-001 

3.5E-003 

1.0E-003 

1.1E-003 

1.8E-004 
6.2E-004 

?.SE-009 

1.4E-004 
3.4E-005 

2.2E-D05 
3.4E-005 
3.3E-007 

9.0E-006 

Inhalation Dermal 

3.4E-005 
1.1E-005 

1.5E-004 

1.4E-001 
2.5E-006 
2.0E+OOO 

2.6E+OOO 

8.3E-002 

2.3E-002 

2.5E+OOO 

4.2E-003 
S.?E-001 

1.7E-007 

6.6E-002 
7.9E-004 

2.4E-003 
7.7E-004 
7.6E-006 

2.1E-004 
circulatory 6.3E-004 - 1.4E-002 

fetotoxic 2.9E-006 - 7.3E-005 
_ . _ . _ th~roid _ _ _ _ _ 1.2E-004 ____ :: _ _ _ _ _ _ _ 9.3E-003 

Total 
Exposure 
3.6E-005 
1.2E-005 
1.5E-004 

1.5E-001 
2.7E-006 
2.0E+OOO 

2.8E+OOO 

8.7E-002 

2.4E-002 

2.5E+OOO 

4.4E-003 
5.7E-001 

1.8E-007 

6.6E-002 
6.2E-004 

2.4E-003 
6.0E-004 

6.0E-006 

2.2E-004 
1.5E-002 

7.6E-005 
9.4E-003 

(Total) 5.4E-007 1.3E-005 1.4E-005 (Total) -- -1~aE:aai·--- 9.4E+OOO--- ---9."eE+iiii() 
r------A-i~r----~-A-re-a--1,_S_u_rt_a_~_S_o_i_l(-0-'t_o_2-')j~1.-1--D-i~--lo-r-oe-t-ha_n_e--~~~--~=-~~~-----------+--~~-~~--~~~~~-4~1~.1~-~D~i~~l~o-ro-e~th-a-ne--~~~-----ki-dn_e_y----+-~~~--~---+-----1.-26-E---00-4~~~~-~~-+--~1~.3~E~-0~0~4~~~ 

1, 1, 1-Trichloroethane - -- 1, 1, 1-Trichloroethane liver -- 7.17E-005 - 7.2E-005 
1. 1,2-Trichloroethane -- 2. 77E-01 0 -- 2.8E-010 1. 1,2-Trichloroethane liver 
1, 1,2,2-Tetra~loroethane -- 3.25E-010 - 3.2E-010 1, 1,2,2-Telra~loroethane liver 
1 ,2-0ichlorobenzene -- -- 1,2-0ichlorobenzene low body weight 
1,2-Dichloroethane - 4.60E-008 -- 4.6E-008 1,2-Dichloroethane circulatory 
1 ,2-Dichloroethene (total) - - 1,2-Dichloroethene (total) 
1 ,2-0ichloropropane - - 1,2-0ichlaropropane 
1,2,4-Trichlorobenzene - - 1,2,4-Trichlarobenzene 
1,4-Dichlorobenzene - 9.56E-010 -- 9.BE-010 1,4-Dichlorabenzene 
2-Butanone - - 2-Butanone 
2-Hexanone - -- 2-Hexanane 
2-Melhylnaphthalene - - 2-Methylnaphthalene 

2-Methylphenol - -- 2-Methylphenol 
2,4-Dimethylphenol - - 2,4-Dimethylphenol 
2,4,5-Trichlorophenol -- - 2,4,5-Trichlorophenol 
2,6-Dinitrotoluene - -- 2,6-Dinitrotoluene 
3,3'-0ichlorobenzidine - - 3,3'-Dichlorobenzidine 
4-Methyl-2-pentanone - - 4-Methyl-2-pentanone 
4-Methylphenol -- -- 4-Methylphenol 

4,4'-DDD - -- 4,4'-DDD 
4,4'-DDE - - 4,4'-DDE 
4,4'-DDT - 1.95E-013 - 2.0E-013 4,4'-DDT 

Acenaphthene - - Acenaphthene 
Acenap.!!!!!}'lene Acenae!!!brlene 

I Acetone 
Aldrin 
alpha-BHC 
Anthracene I 

4.72E-011 

9.58E-013 

4.7E-011 
9.6E-013 

I 

Acetone 
Aldrin 
alpha-BHC 

Anthracene 

liver 
liver 
CNS 
CNS 

CNS 

liver 

3.55E-003 

5.05E-003 

6.14E-003 

2.69E-005 

2.66E-006 
1.12E-006 
1.09E-001 

9.04E-004 

3.5E-003 

5.1E-003 

6.1E-003 
2.9E-005 

2.7E-006 
1.1E-008 
1.1E-001 

9.0E-004 



Scenario nmerrame: Curren! 

Receplor Populalion: Routine Worker 

Rece~tor Age: AduH 

I 

Medium 

Exposure 

Point 

Chemical 

Ingestion 

Table 6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

,- -:.:"----"~--~ 
!--------~------------~~An~tim-o-ny--------4--------~------l 

Exposure 

Antimony 

Arodor-1242 

Arodor-1248 

Aroclor-1254 

Arodor-1260 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Benzo{a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 
beta-BHC 

bis(2-Chloroethyl) ether 
bis(2-Ethylhexyt)phthalate 

Butylbenzylphthalate 

Cadmium 

Carbon Disulfide 
Chlorobenzene 

Chlorororm 

Chromium 3+ 

Chromium 6+ 

Chrysene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 

Oibenzofuran 

Oiethylphthalate 
Dlmethytphthalafe 
Oi-n-butylphthalate 
Di-n-oclylphthatate 

Endrin ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 
Heptachlor 

Heptachlor epoxide 
Hexachforobenzene 

Hexachlorobutadiene 
Hexane, n­

lndeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 
Methylene Chloride 

m,o-xvtene 

Naphthalene 

Nickel 
N-Nitrosodiphenylamine 

ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrena 

7.51E-012 7.5E-012 

5.47E-011 S.SE-011 

7.11E-011 7.1E-011 

3.26E-010 3.3E-010 

3.79E-010 3.8E-010 

3.82E-OOB 3.8E-OOB 

4.10E-012 4.1E-012 

2.03E-010 2.0E-010 

5.21E-013 5.2E-013 

4.62E-007 4.6E-007 

3.58E-012 3.6E-012 

4.42E-010 4.4E-010 

1.43E-007 1.4E-007 

5.83E-009 S.BE-009 

2.10E-014 2.1E-014 

2.03E-014 2.0E-014 

3.56E-013 3.6E-013 

4.91E-013 4.9E-013 

7.16E-009 7.2E-009 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 

Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Benzyl Alcohol 

Beryllium 
beta-BHC 
bis(2-Chloroethy1) ether 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
Cadmium 

Carbon Disulfide 
Chlorobenzene 

Chloroform 

Chromium 3+ 

Chromium 6+ 

Chrysene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 

Oibenzofuran 
Oiethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 

Endrin ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 

Hexane, n-
lndeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 
Methylene Chloride 

m~lene 

Naphthalene 

Nickel 

N-Nitrosodiphenylamine 
ortho-xylene 

Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrena 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target OrQan E'!~ 

respiratory 

fetotoxic 1.7ZE-004 1 7E-004 
blood disorders 1.08E-002 1 1E-002 

respiratory 5.93E-005 5.9E-005 

liver 

5.23E-OOB 5.2E-OOB 
liver 2.01E-004 2.0E-004 

liver 2.87E-001 2.9E-001 

respiratory 

respiratory 3.95E-004 3.9E-004 

liver 

kidney 

respiratory 9.49E-003 9.5E-003 

CNS 5.4BE-006 S.SE-006 
respiratory 7.06E-005 7.1E-005 

circulatory 1.BOE-002 1.8E-002 

respiratory 



S"Cenari;;-Timeframe: Current---==-==--~~ 
Receptor Population: Routine Worker 
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Table 6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

IP A.reaiCTwt<.otiTT=''•"~m'l"'=w=·='c=r======;===========;-;==========r=======================;rl==========;lr=====~=========================Jl 

L-
M_e_d_'" __ '" __ - -- E~peods1_uumre Ex.posure Chemical Carcinogenic Risk I Non-Carcinogenic Hazard Quotient 

Point l-----:-ln_g_e"'st""io-n--r-:1,-n'""ha"'la"'l,--io-n--,-----=o'""e-rm-a"'l--r-----:T:-o-:-ta"'l--l 1---;:Pc:n=m=a=ry---:--,-----,:==-=--,---;:cc-:-;=-:-----r-----;oo:-:c=---,------:=:c---l 

---------+---------~~~~--------1-------t------I------+-~E~x~ ~getOrg,~a~n-l-----~------+------r-=o 
Ingestion Inhalation Dermal Total 

E~~ 
Selenium Selenium 
Silver Silver 
Styrene Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total 

4.06E-OOB 4.1E-008 

3.59E-OOB 3.6E-008 

2.01E-008 2.0E-008 

B.OE-007 B.OE-007 
Total Risk Across Surface Soil 1.5E-005 

Total Risk Across All Media and All Exposure Routes ~~~R~e~se§rv~e;,:'d;==il 

T etrachloroethene 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

CNS 
liver 

CNS 
respiratory 

(total -----

CNS 
CNS 

1.67E-Oo5 1.7E-005 
2.03E-003 2.0E-003 

1.12E-002 1.1E-002 

······-····· 
4.6E-001 4.6E-Oo1 

Total Hazard Index Across Surface Soil 1.0E+001 

Total K•dney HI. I 4.2E+OOO 
Total Skin HI: I 2.0E+OOO 

Total Thyroid HI: I 9.4E-003 
Total Liver HI: I 3.1E+OOO 

Total Circulatory System HI: I 2.8E-001 
Total CNS HI: I 1.2E-001 

Total Fetotoxic HI: I 2.5E-004 
Total Gl Tract HI: I 1.5E-004 I 

Total Respiratory HI: I 1.oE-oo2 I 
Total Eyes HI: I O.OE+OOO I 

Total Reproductive HI: I O.OE+OOO I 
Total Mammary HI: I O.OE+OOO I 

Total Adrenal HI: I 1.8E-007 I 
Total Heart HI: I 5.4E-004 I 

Total Skeletal System HI: I O.OE+OOO I 
Total Thyroid HI: I 9.4E-003 I 

Total Blood Disorders HI: I 1.1E-002 I 



~
cenano Timeirame. Furure-­
eceptor Population: Routine Wor'P:.er 
ecepJQ!:...MJe: Adull 

File" 141 1RMEwk4 \ TT .. '"m fRW 1RME . 
I 

Medium Exposure Exposure 
Medium Point 

Soil Soil Area 1. Soil (0' to 10') 

Chemical 

Ingestion 

1,1-0ichloroethane 
1,1,1-Trichtoroethane 

1,1,2-Trichloroethane 1.4E.007 
1,1,2,2·Tetrachloroethane 2.4E-007 
1,2-Dichlorobenzene 

1,2·Dichloroethane 1.1E-006 
1,2-0ichloroethene (total) 
1,2-Dichloropropane 4.6E.007 
1.2.4-Trichlorobenzene 

1,3-0ichlorobenzene 

1,4-Dichlorobenzene 3.8E.008 

2-Butanone 
2-Methylnaphthalene 
2-Methyfphenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-DDT 7.2E-007 

Acenaphthene 

Acetone 

Aluminum 
Anthracene 
Antimony 
Aroclor-1242 3.2E.005 
Aroclor-1248 4.5E.005 

Aroclor -1254 6.1E.005 

Arodor-1260 1.3E.005 
Arsenic 1.6E.006 

Barium 
Benzene 5.9E.005 
Benzoic Acid 
Benzo(a)anthracene 3.8E-008 
Benzo(a)pyrene 4.1E-007 

Benzo(b)ftuoranthene 8.7E.QOB 

Benzo(k)ftuoranthene 8.7E.009 

Beryllium 
bis(2.Chloroethyf) ether 3.5E.006 

bls(2-Ethylhexyl)phthalate 1.1E.005 

Butylbenzyfphlhalate 
Cadmium 
Chlorobenzene 
Chloroform 3.9E-006 
Chromium 3+ 
Chrysene 5.BE.Q10 
cis-t ,2-Dichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Dibenzoturan 
Diethylphthalate 
Dimethyfphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Ethvl Benzene 

Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 
Exposure 

- 1,1-0ichloroelhane 

-- 1, 1.1-Trichloroethane 

-- 1.2E-005 1.2E.005 1,1,2-Trichloroethane 

-- 2.3E-005 2.3E-005 1,1,2,2-Tetrachloroethane 

-- 1 ,2-Dichlorobenzene 
- 7.4E-005 7.5E.005 1,2-Dichloroethane 

-- 1,2-Dichloroethene (total) 

-- 3.0E.005 3.1E.005 1,2-Dichloropropane 

-- 1,2,4-Trichforobenzene 
- 1 ,3-0ichlorobenzene 

- 2.5E.006 2.6E-006 1,4-Dichlorobenzene 

- 2-Butanone 

- 2-Methyfnaphthalene 

- 2-Methyfphenol 

- 2,4-Dichlorophenol 

- 2,4-Dimethylphenol 

- 4-Methyl-2-pentanone 

- 4-Methylphenol 

-- 4.8E.005 4.BE.005 4,4'-DDT 

- Acenaphthene 

- Acetone 

-- Aluminum 

- Anthracene 

- Antimony 

- 2.1E.003 2.2E.003 Arodor-1242 

-- 3.0E.003 3.0E.003 Arodor-1248 

- 4.6E.003 4.6E.Q03 Arodor-1254 

- 8.9E.004 9.1E.004 Aroctor-1260 

- 1.1E.004 1.1E.004 Arsenic 

- Barium 

- 4.3E.003 4.4E.003 Benzene 
- Benzoic Acid 

-- 2.5E.006 2.6E.006 Benzo(a)anthracene 

- 3.2E.005 3.3E.005 Benzo(a)pyrene 

- 5.8E.006 5.9E.006 Benzo(b)fluoranthene 

- 5.8E.007 5.9E.007 Benzo(k)fluoranthene 

- Beryllium 

- 2.3E.004 2.3E.004 bis(2.Chloroethyl) ether 

- 7.4E.Q04 7.5E.004 bis(2-Ethylhexyl)phthalate 

- Butylbenzyfphthalate 

-- Cadmium 

- Chlorobenzene 

-- 2.7E.004 2.8E.004 Chloroform 

-- Chromium 3+ 

- 9.4E.008 9.4E.OOB Chrysene 

- cis-1,2-Dichloroethene 

- Cobalt 

- Copper 

- Cyanide (total) 

- Oibenzoturan 

-- Diethylphthalate 

- Dimethyfphthalate 

-- Di-n-butylphthalate 

-- Di-n-octylphthalate 
Ethvl Benzene 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 
circulatory 1.9E.004 -- 1.2E-002 1.3E.002 

liver 9.0E.001 -- 6.0E+001 6.0E+001 
blood disorders 1.7E-003 ·- 1.4E-001 1.4E-001 

liver 5.6E.005 -- 5.3E-003 5.3E-003 
CNS 2.7E-004 -- 1.8E-002 1.8E-002 

fetotoxic 1.1E-003 -- 7.6E-002 7.7E.002 
kidney 2.3E-002 -- 1.5E+OOO 1.5E+OOO 
Gl tract -

low bodywt 3.7E-004 -- 2.4E-002 2.5E.002 
circulatory 2.5E-005 - 1.7E-003 1.7E·003 

Gl tract 1.5E-004 - 9.8E-003 t.OE.002 
liver 7.6E.004 - 5.3E.002 5.4E.002 

Gl tract 1.4E-002 -- 9.1E-001 9.2E.001 
liver 2. tE-004 - 1.4E-002 1.4E.002 

kidney 1.2E.003 - 7.8E.002 7.9E.002 
generalized 5.1E-004 - 3.4E.002 3.5E.Q02 

liver 1.6E.002 - 1.1E+OOO 1.1E+OOO 
respiratory 3.0E-003 -- 3.1E-001 3.1E.001 
fetotoxic 1.2E.002 -- 7.8E-001 8.0E.001 

eyes 1.6E.004 - 1.0E-002 1.1E.002 
fetotoxic 5.6E-003 -- 4.7E-001 4.BE.001 

circulatory 7 OE-003 - 4.7E-001 4.7E-001 
Gl tract 3.1E-006 - 2.1E-004 2.tE-004 

skin 1.8E-002 -- 1.2E•002 1.2E+002 
liver -
liver --
liver 4.3E+OOO - 3.2E+002 3.2E+002 

circulatory --
circulatory 1.0E.002 - ?.OE-001 7.1E.001 

2.0E-003 - 1.3E-001 1.3E.001 
blood disorders 1.9E+OOO - 1.4E+002 t.4E+002 

Gl tract 2.BE-006 -- 1.8E.004 1.9E.004 

-
-
-
-

kidney 6.6E·004 -- 4.4E+OOO 4.4E+OOO 
reproductive -

liver 1. 1E.001 -- 7.4E+OOO 7.5E+OOO 

mammary 2.0E-003 -- 1.4E-001 1.4E-001 
kidney 1.2E-002 - 3 2E+001 3.2E+OOt 
liver 4.3E-004 -- 9.2E-002 9.2E.002 

circulatory 1.8E.001 - 1.2E+001 t.3E+001 
liver 5.1E.005 - 8.4E.001 BAE-001 
liver -

circulatory 1.0E.001 -- 6.8E+OOO 6.9E+OOO 
heart 1.0E.004 - 6.9E-003 7.0E.003 
liver 1.1E.003 - 1.3E.001 1.3E-001 
liver 1.6E.004 - 2.1E-002 2.1E.002 

dec growth rate 9.0E.004 - 6.0E.002 6.0E.Q02 
low bodywt 2.6E.005 -- 1.7E-003 1.7E.003 

Gl tract 5.1E.006 - 3.4E.004 3.4E.004 
liver 2.1E.003 -- 1.5E-001 1.5E.001 

4.2E.004 - 2.BE.002 2.BE.002 
liver 5.7E-002 4.1E+OOO 4.2E+OOO 



·scenariOTifiieframe: 
Receptor Population: 
ReCeRior Age: 

I Medium 

~m .. 
Exposure 

I 
Medium 

F~e Area1RME wi-:<11 \ TT tRW RME 

,:------

AiR 

Future 
Routine WorJr.er 
Adult 

r-
Exposure 

Point 

Area 1, Soil (0' to 10') 

Chemical 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 

Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 

Pyrene 
Selenium 
Silver 

Styrene 
T etrachloroethene 
Toluene 
Trichloroethene 
Vanadium 
Xy/enes (total) 
Zinc 

(total) 

1 . 1-Dichloroethane 
1,1, 1-Trichloroethane 
1,1 ,2-Trich/oroethane 
1.1 ,2.2-Tetrachloroethane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 .2-Dichloroethene (total) 
1 ,2-Dichloropropane 
1 ,2,4-Trichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2.4-Dichlorophenol 
2,4-Dimethylpheno/ 
2,4-Dinitrotoluene 
2,4,5-Trichloropheno/ 
2,6-Dinitrotoluene 
3,3'-Dichlorobenzidine 
4-Methyi-2-pentanone 
4-Methytphenol 
4-Nitrophenol 
4,4'-DDD 

4,4'-DDE 

4.4'-DDT 
Acenaohthene 

Ingestion 

2.9E-007 

1.9E-007 

8.6E-OOB 

1.3E-006 

7.2E-007 

1.3E-004 

9.4E-006 

Table 6-1-9 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~j Carcinogenic Risk Chemical 

Inhalation r--Dermal I Total 

I Exposure IL 
--

I 

Fluoranthene 
-- Fluorene 
-- 2.4E-005 2.4E-005 Hexachlorobenzene 

-- 1.3E-005 1.3E-005 Hexachlorobutadiene 
- Iron 

-- 5.7E-006 5.BE-006 lsophorone 
-- Lead 

-- Manganese 
-- Mercury 

-- 1.6E-004 1.6E-004 Methylene Chloride 
-- m.p-xylene 
-- Naphthalene 

- Nickel 

-- ortho-xylene 

-- 4.8E-005 4.9E-005 Pentachlorophenol 

- Phenol 

-- Pyrena 

- Selenium 
- Silver 

-- Styrene 

-- B.?E-003 8.9E-003 T etrachloroethene 

- Toluene 

- 6.4E-004 6.5E-004 Trichloroethane 

- Vanadium 

-- Xylenes (total) 

-- Zinc ---------------- ----- ----------- --- ---------- --2.6E--0iJ2 (total) 3.8E-004 2.6E-002 

- - 1. 1-Dichloroethane 

- -- 1.1 , 1-Trichloroethane 

- 7.9E-007 -- 7.9E-007 1.1.2-Trichloroethane 

- 1.2E-006 -- 1.2E-006 1.1 ,2,2-Tetrachloroethane 

- -- 1,2-0ichlorobenzene 
- 5.2E-006 - 5.2E-006 1 ,2-Dich/oroethane 

- - 1,2-Dichloroethene (total) 

- - 1 ,2-Dichloropropane 

- -- 1 ,2 .4-Trich/orobenzene 

-- -- 1 ,3-Dichlorobenzene 

- 4.2E-007 -- 4.2E-007 1.4-Dichlorobenzene 

-- -- 2-Butanone 

-- -- 2-Hexanone 

- -- 2-Methylnaphthalene 

- -- 2-Methylphenot 

- - 2.4-Dichlorophenol 

- - 2. 4-Dimethy/phenol 

- - 2,4-0initrotoluene 

- -- 2,4,5-Trichiorophenol 

- - 2,6-Dinitrotoluene 

- - 3,3'-Dich/orobenzidine 

- - 4-Methyl-2-pentanone 

- - 4-Methytphenot 

- -- 4-Nitropheno/ 

- -- 4,4'-DDD 

- -- 4,4'-DDE 

- 58E-011 - 5.8E-011 4,4'-DDT 

- - Acenaohthene 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation I Dermal Total 
Target Organ Exoosure 

I kidney 8.1E-005 -- 5.4E-003 5.5E-003 
skeletal 2.0E-004 -- 1.3E-002 1.4E-002 

liver 6.3E-004 -- 5.2E-002 5.3E-002 
low body wt 3.4E-002 -- 2.3E+OOO 2.3E+OOO 

1.9E-D02 -- 1.3E+OOO 1.3E+OOO 
kidney 1.3E-003 -- 8.4E-002 8.5E-002 
CNS --

kidney 4.9E-002 - 3.2E+OOO 3.3E+OOO 
towbodywt -

liver 8.1E-003 -- 9.BE-001 9.9E-001 
fetotoxic 2.4E-003 -- 1.7E-001 1.8E-001 

circulatory 2 DE-002 -- 1.3E+OOO 1.3E+OOO 
/ow body wt 3.4E-004 -- 4.5E-001 4 5E-001 

fetotoxic 4.7E-004 -- 3.5E-002 3.5E-002 
liver 5.6E-004 - 3.7E-002 3 BE-002 
liver 2.7E-005 - 1.8E-003 1.BE-003 
liver 1.7E-004 -- 1.1E-002 1.1E-002 
liver 7.4E-005 -- 4.9E-003 5.0E-003 
skin 2.9E-004 -- 9.0E-002 9.1E-002 
liver 3.9E-004 -- 2.6E-002 2.6E-002 
liver 7.1E-001 -- 4.7E+001 4.8E+001 
liver 8.6E-001 -- 5.7E+001 5.8E+001 
liver 4.0E-001 -- 2.7E+001 2.7E+001 

circulatory 1.4E-003 - 9.5E-002 9.7E-002 
fetotoxic 1.1E-002 -- 7.9E-001 B.OE-001 
thyroid 6.5E-004 - 1.4E-001 1.5E-001 -- -- --------------- -- -------

8.6E+002 
--

9.8E+OOO 8.5E+002 

kidney - 9.3E-004 - 9.3E-004 
liver - 2.4E-002 - 2.4E-002 
liver - -
liver - -

low body weight - 1.9E-002 - 1.9E-002 
circulatory - 11E-001 -- 1.1 E-001 

- -
-- 2.8E-001 - 2.BE-001 

liver - 1.0E-004 - 1.0E-004 
respiratory - 4.3E-008 -- 4.3E-008 

liver - 2.3E-004 -- 2.3E-004 

CNS - 1.7E-007 -- 1.7E-007 

CNS - 1.2E-001 -- 1.2E-001 

- -
- --

--
---
--

-- --
- --
- -

CNS - 1.9E-002 - 1.9E-002 

- -
---

- --
---

liver - -
---
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Medium Exposure Exposure Chemical 
Medium Point 

Acenaphthylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor -1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo{a}anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 

beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Bulylbenzylphthalate 
Cadmium 
CartJon Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1,2-0ichloroethene 
Cobalt 
Copper 
Cyanide (total) 

Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethylphthalate 
Dimelhylphthalate 
Di-n-butylphthalate 
Di-n-<Jctylphthalate 
Endosu~an I 
Endrin 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane n-

Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion l Inhalation I Dermal I Total 

Exposure I 
-- - Acenaphthylene 

- - Acetone 
-- 2.7E-{)t0 -- 2.7E-010 Aldrin 

-- 5.5E-{)12 -- 5.5E-012 alpha-BHC 

-- -- Anthracene 
-- -- Antimony 
-- 22E-009 -- 2.2E-{)09 Aroclor-1242 

-- 1.8E-{)09 - 1.8E-009 Aroclor-1248 

-- 2.7E-{)09 -- 2.7E-009 Aroclor-1254 

-- 3.4E-{)09 - 3.4E-{)09 Aroclor -1260 

-- 2.9E-{)09 -- 2.9E-{)09 Arsenic 
- -- Barium 

- 1.3E-{)05 - 1.3E-{)05 Benzene 
-- - Benzoic Acid 

-- - Benzo(a)anthracene 

-- 1.6E-{)11 - 1.6E-{)11 Benzo(a)pyrene 

-- - Benzo(b)fluoranthene 

- - Benzo(g,h,i)perytene 

-- - Benzo(k)fluoranthene 

- - Benzyl Alcohol 

- 3.0E-{)10 - 3.0E-{)10 Beryllium 

- 3.0E-{)12 - 3.0E-{)12 beta-BHC 

-- 2.2E-{)05 - 2.2E-{)05 bis(2-Chloroethyl) ether 

- 1.8E-{)10 - 1.8E-{)10 bis(2-Ethylhexyl)phthalate 

-- - Butylbenzylphthalate 

-- 5.8E-{)09 - 5.8E-{)09 Cadmium 

- - CartJon Disulfide 

-- - Chlorobenzene 

-- 3.7E-{)05 - 3.7E-{)05 Chloroform 

- - Chromium 3+ 

- 6.6E-{)08 - 6.6E-{)08 Chromium 6+ 

- - Chrysene 

- - cis-1,2-0ichloroethene 

- - Cobalt 

- - Copper 

- - Cyanide (total) 

- - Dibenzofuran 

-- - Dibenzo(a.h)anthracene 

-- 1.3E-{)10 - 1.3E-{)10 Dieldrin 

- - Diethylphthalate 

-- - Dimethylphthalate 

- - Di-n-butylphthalate 

- - Di-n-octylphthalale 

-- - Endosulfan I 

- - Endrin 

- - Endrin ketone 

- - Ethyl Benzene 

- - Fluoranthene 

- - Fluorene 

- 1.5E-{)11 - 1.5E-{)11 gamma-Chlordane 

- 2.4E-Q14 - 2.4E-Q14 Heptachlor 

- 2.3E-{)14 - 2.3E-{)14 Heptachlor epoxide 

- 4.1E-{)13 - 4.1E-Q13 Hexachlorobenzene 

-- 1.9E-Q11 - 1.9E-Q11 Hexachlorobutadiene 

- Hexane n-

I 

Non-Carcinogenic Hazard Quotient 

Primary I Ingestion Inhalation I Dermal I Total 
T acget Organ Ex~osure I 

I - --
-- --
-- --
-- --

-- --
-- --
-- --
-- --
-- --

-- --
respiratory -- --
fetotoxic -- 2.6E-{)04 - 2.6E-{)04 

blood disorders - 7.3E-001 - 7.3E-{)01 

- -
- --
- -
-- -
- -
- --

- --
respiratory - 1.7E-005 -- 1.7E-{)05 

- --
liver - --

- -
- -
-- --
- 1.2E-{)08 -- 1.2E-008 

liver - 4.2E-{)02 -- 4.2E-{)02 

liver - 1.5E+001 -- 1.5E+001 

- --
respiratory - -

- -
- -
- -
- -
- --
- --
- --
- --
- --
- --
- --
- -
-- -
-- -
- --

respiratory - 4.5E-{)03 - 4.5E-{)03 

- -
- -
- 5.9E-{)07 - 5.9E-007 

- -
- -

liver - -
kidney - -
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.Scenario Timeframe: Fu ure 
Receptor Population: Routine Worker 
Recef):tor Ag~: Adult 

F"t AI IRME n 1e: .. .1¥1<4\ _sum fRWatRME 

I:~~~ 
I 

Exposure Exposure 
Medium Point 

Chemical 

lndeno( 1.2.3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Phthalic anhydride 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethane 

Thallium 
Toluene 

Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 
I total) 

Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic R1sk I 

Ingestion 

I 
Inhalation 

I 
Dermal ~--=:=' Total Primary 

._L___I:l<Rosure I ~get Organ 
-- -- lndeno(1.2,3-cd)pyrene I 
-- - lsophorone 

-- -- Lead 
-- -- Manganese respiratory 

-- -- Mercury CNS 

- 1.2E-005 - 1.2E-005 Methylene Chloride respiratory 

- -· m,p-xylene 

-- -- Naphthalene circulatory 

- - Nickel respiratory 

- .. N-Nitrosodiphenylamine 

- - ortho-xylene 

-- -- Pentachlorophenol 

-- - Phenanthrene 

- -- Phenol 

- - Phthalic anhydride 

- -- Pyrena 

- - Selenium 

-- -· Silver 

-- - Styrene CNS 

-- t.SE-006 -- 1.5E-006 T etrachloroethene liver 

-- -- Thallium 

-- - Toluene CNS 

-- 3.7E-006 - 3.7E-006 Trichloroethane respiratory 

- -- Vanadium 

- 1.1E-007 -- 1.1E-007 Vinyl Chloride CNS 

- -- Xylenes (total) CNS 

- - Zinc 
-------· ------- ----------------- --------- ------ ---- ·----·· .. 

(total) 9.6E-005 9.6E-005 
Total Risk Across Subsurface Soil I 2.7E-002 !Index Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes I Reserved I 

l Non·Carcinogenic Hazard Quotient 

I 
Ingestion 

__[ 
Inhalation 

I 
Dermal 

I 
Total 

ExQosure I 
-- --
-- --
-- --
- 4.BE-003 - 4 BE-003 

-· 4.5E·006 -- 4.5E-006 

·- 2.3E-002 -- 2.3E-002 

-- -
-- 1.7E-001 - 1.7E-001 

-- -
-- -
-- -
- -
- -
- -
-- -
-- -
-- -
-- -
-- 5.1E-004 -- 5.1E-004 

-- t.SE-002 -- t.SE-002 

-- --
- 66E-002 - 6.6E-002 

-- -
-- --
- -
- -
- --··--· ·-------- ----·--·-··----- ... ·--· ···--· ---------------

1.7E+001 1.7E+001 
Total Hazard Index Across Subsurface Soil I 8.8E+002 I 

Total K1dney HI. 4.2E+001 
Total Skin HI: 1.2E+002 

Total Thyroid HI: 1.5E-001 
Total Liver HI: 5.5E+002 

Total Circulatory System HI: 2.2E+001 
Total CNS HI: 2.3E-001 

Total Fetotoxic HI: 2.4E+OOO 
Total Gl Tract HI: 9.3E-001 

Total Respiratory HI: 3.4E-001 

Total Eyes HI: 1.1E-002 
Total Reproductive HI: O.OE+OOO 

Total Mammary HI: 1.4E-001 
Total Adrenal HI: O.OE+OOO 

Total Heart HI: 7.0E-003 
Total Skeletal System HI: 1.4E-002 

Total Thyroid HI: 1.5E-001 

Total Blood Disorders HI: 1.4E+002 



File N TT e~1C .wU\ 

Medium 

Soil 

Scenario Timeframe Future 
Receptor Population Routine Work&r 
ReceP.tor Age: Adult 

11UrT1 fRW:a1CT 

I 

Exposure Exposure 
Medium Point 

Soil Area t. Soil (0' to tO') 

Chemical 

Ingestion 

1.1-Dichloroethane 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane t.2E-006 

t. t ,2,2-Tetrachloroethane 2. tE-006 

1,2-Dichlorobenzene 
1.2-Dichloroethane 9.8E-008 
1,2-Dichloroethene (total) 

t ,2-Dichloropnopane 4.0E-008 

t ,2,4-Trichlonobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 3.3E-009 

2-Butanone 
2-Methylnaphthalene 

2-Methylphenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
4-Methyl-2-pentanone 

4-Methylphenol 
4,4'-DDT 6.3E-008 

Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Aroclor-1242 2.8E-006 

Arodor-1248 3.9E-006 

Arodor-1254 5.4E-006 

Arodor-1260 1.2E-006 

Arsenic 1.4E-007 

Barium 
Benzene 5.1E-006 

Benzoic Acid 
Benzo{s)anthracene 3.3E-009 

Benzo(a)pyrene 3.6E-008 
Benzo(b)fluoranthene 7.6E-009 

Benzo(k)fluoranthene 7.6E-010 

Beryllium 
bis(2-Chlonoethyl) ether 3.0E-007 

bis(2-Ethylhexyl)phthalate 9.8E-007 

Butylbenzylphthafate 
Cadmium 
Chlorobenzene 
Chlorolonn 3.4E-007 

Chromium 3+ 
Chrysene 5.1E-011 

cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Diethylphthalate 
Dimelhylphthalate 
Di-n-butyfphthalate 

Di-n-octylphthalate 
Ethyl Benzene 

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dennal Total 

Exr>osure J 

- 1.1-Dichforoethane 
.. 1,1,1-T richtoroethane 
.. 3.5E-007 3.6E-007 1,1,2-Trichloroethane 
.. S.BE-007 7.0E-007 t, t ,2,2-Tetrachloroethane 

-- 1.2-0ich/orobenzene 
.. 2.2E-006 2.3E-006 1,2-Dichloroethane 

-- t ,2-Dichloroethene (total) 
.. 9.2E-007 9.6E-007 1,2-Dichloropropane 
.. 1,2,4-Trichlorobenzene 

- 1,3-Dichlorobenzene 
.. 7.6E-008 S.OE-008 1,4-Dichlorobenzene 

- 2-Butanone 

- 2-Methylnaphthalene 

- 2-Methylphenol 
.. 2,4-0ichlorophenol 

- 2,4-Dimethylphenol 

-- 4-Methyl-2-pentanone 

- 4-Methylphenol 

-- 1.4E-006 1.5E-006 4.4'-DDT 

- Acenaphthene 

- Acetone 

- Aluminum 

- Anthracene 

- Antimony 

- 6.4E-005 6.7E-005 Aroclor-t242 

- 8.9E-005 9.3E-005 Arodor-1248 

- 1.4E-004 1.4E-004 Arodor-1254 

- 2.7E-005 2.8E-005 Anodor-1260 

- 3.4E-006 3.6E-006 Arsenic 

- Barium 

- 1.3E-004 1.4E-004 Benzene 

- Benzoic Acid 

- 7.6E-008 7.9E-008 Benzo(a)anthracene 

- 9.7E-007 1.0E-006 Benzo(a)pyrene 

- 1.7E-007 1.8E-007 Benzo(b)fluoranthene 

- 1.7E-008 1.8E-008 Benzo(k)fluoranthene 

- Beryllium 

- 7.0E-006 7.3E-006 bis(2-Chlonoethyl) ether 

- 2.2E-005 2.3E-005 bis(2-Ethylhexyl)phthalate 

- Butylbenzyfphlhalale 

- Cadmium 

- Chlorobenzene 

- 6.2E-006 8.6E-006 Chloroform 

- Chromium 3+ 

- 2.8E-009 2.9E-009 Chrysene 

- cis-1,2-0ichloroethene 

-- Cobalt 

- Copper 

- Cyanide (total) 

- Dibenzofuran 

- Diethylphthalate 

- Dimethylphlhalate 

- Di-n-butyfphthalate 

- Di-n-<>ctylphthalate 
Ethvl Benzene 

I l 
Non-Carcinogenic Hazard Quotient j 

Primary Ingestion Inhalation Dennal Total 
Target Organ Ex2osure J 

circulatory S.JE-005 t 9E-003 2.0E-OOJ 
liver 3.9E-001 -- 9.0E+OOO 9.4E+OOO 

blood disorders 7.6E-004 -- 2. tE-002 2.2E-002 
liver 2.4E-005 -- S.OE-004 8.2E-004 

CNS t.2E-004 -- 2.7E-003 2.8E-003 
fetotoxic 5.0E-004 .. t.1E-002 1.2E-002 
kidney 1.0E-002 - 2.3E-00t 2.4E-00t 
Gl tract --

lowbodywt 1.6E-004 - 3.7E-003 3.8E-003 
circulatory 1.1E-005 -- 2.5E-004 2.6E-004 

Gltract 6.5E-005 - t.5E-003 t.SE-003 
liver 3.3E-004 - S.OE-003 8.3E-003 

Gl tract S.OE-003 - t.4E-00t t.4E-001 
liver 9. tE-005 - 2 tE-003 2.2E-003 

kidney 5. tE-004 -- 1.2E-002 1.2E-002 
generalized 2.3E-004 -- 5.1E-003 5.4E-003 

liver 7.0E-003 -- 1.6E-001 1.7E-001 

respiratory 1.3E-003 .. 4.7E-002 4.8E-002 

fetotoxic 5.2E-003 - t.2E-001 1.2E-001 
eyes 6.9E-005 -- 1.6E-003 1.6E-003 

fetotoxic 2.4E-003 - 7.1E-002 7.3E-002 

circulatory 3.1E-003 .. 7.0E-002 7.4E-002 

Gl tract 1.4E-006 .. 3.1E-005 3.3E-005 

skin 7.8E-003 .. 1.8E+001 1.8E+001 

liver -
liver .. 
liver 1.9E+OOO -- 4.8E+001 5.0E+001 

circulatory .. 
circulatory 4.4E-003 - 1.1E-001 1.1E-001 

8.6E-004 .. 2.0E-002 2.0E-002 

blood disorders 8.3E-001 -- 2.1E+001 2.2E+001 

Gl tract 1.2E-006 - 2.8E-005 2.9E-005 
.. 
-
--
-

kidney 2.9E-004 -- 6.7E-001 6.7E-001 

reproductive -
liver 4.9E-002 - 1.1E+OOO 1.2E+OOO 

mammary 9.0E-004 - 2.0E-002 2.1E-002 

kidney 5.3E-003 - 4.9E+OOO 4.9E+OOO 

liver 1.9E-004 - 1.4E-002 1.4E-002 

circulatory 7.9E-002 - 1.9E+OOO 2.0E+OOO 

liver 2.2E-005 -- 1.3E-001 1.3E-001 

liver --
Circulatory 4.5E-002 - 1.0E+OOO 1.1E+OOO 

heart 4.6E-005 -- 1.0E-003 1.1E-003 

liver S.OE-004 -- 1.9E-002 1.9E-002 

liver 7.0E-005 -- 3.2E-003 3.3E-003 

dec growth rate 3.9E-004 -- 9.0E-003 9.4E-003 

low body wt 1.1E-005 - 2.6E-004 2.7E-004 

Gl tract 2.2E-006 - 5 1E-005 5.3E-005 

liver 9.3E-004 -- 2.2E-002 2.3E-002 

1.8E-004 - 4.2E-003 4.4E-003 

liver 2.5E-002 - 6.2E-001 6.5E-001 
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Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

I 

Medium Exposurl Exposure Chemical Carcinogenic Risk 

---~----M-e-d-iu-m --------P-o-in_t _______ _jL_ __________________ L_ __________ L_ ______ __ 
~Ogestion I Inhalation I De!TTial I Total Primary Ingestion Inhalation Dermal I Total 

_L_______ . __ L______ ______ ~p~~----~------------L_~T~a~etO~~an~_L __________ -L ___________ _L ___________ , ___ E"'xp~ 

Chemical Non-Carcinogenic Hazard Quotient 

AIR Area 1, Soil (0' to 1 0') 

Fluoranthene -- Fluoranthene I kidney 3.6E-005 -- 8.1 E-004 B.SE-004 
Fluorene -- Fluorene skeletal 8 9E-OOS -- 2.0E-003 2. ~ E-003 
Hexachlorobenzene 2.5E-OOB -- 7.2E-007 7.5E-007 Hexachlorobenzene liver 2.BE-004 - 7.9E-003 B.2E-003 
Hexachlorobutadiene 1.7E-OOB -- 3.BE-007 4.0E-007 Hexachlorobutadiene low body wt 1.5E-002 - 3.4E-001 3.6E-001 
Iron - Iron 8.4E-003 -- 1.9E-001 2.0E-00t 
lsophorone 7.5E-009 - 1.7E-007 1.8E-007 lsophorone kidney 5.6E-004 _ 1.3E-002 t .3E-002 
Lead - Lead CNS 
Manganese -- Manganese kidney 
Mercury - Mercury low body wt 
Methylene Chloride !.1E-007 -- 4.BE-006 4.9E-006 Methylene Chloride liver 
m,p-xylene - m,p-xylene fetotoxic 
Naphthalene -- Naphthalene circulatory 
Nickel •• Nickel low body wt 
ortho-xylene -- ortho-xylene fetotoxic 
Pentachlorophenol 6.3E-OOB •• 1.4E-006 1.5E-006 Pentachlorophenol liver 
Phenol - Phenol liver 
Pyrene - Pyrena liver 
Selenium - Selenium liver 
Silver - Silver skin 
Styrene - Styrene liver 
Tetrachloroethene 1.2E-005 - 2.6E-004 2.8E-004 Tetrachloroethene liver 
Toluene - Toluene liver 
Trichloroethane B.3E-007 - 1.9E-005 2.0E-005 Trichloroethene liver 
Vanadium - Vanadium circulatory 
Xylenes (total) - Xylenes (total) fetotoxic 
Zinc - Zinc thyroid 

(total) 

1, 1-Dichloroethane 

1,1,1-Trichloroethane 
1,1 ,2-Trichloroethane 
1.1,2,2-Tetrachloroethane 
1.2-Dichlorobenzene 

1,2-0ichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1,2,4-Trichlorobenzene 

1, 3-Dichlorobenzene 
1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-0initrotoluene 
2,4,5-Trichlorophenol 
2,6-Dinitrotoluene 
3.3'-0ichlorobenzidine 

4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaohthene 

3.3E-005 

1.4E-007 
2.1E-007 

9.1E-007 

7.4E-008 

1.0E-011 

7.9E-004 --- a.2i::aa4 ---

1.4E-007 
2.1E-007 

9.1E-007 

7.4E-OOB 

1.0E-011 

(total) 

1.1-Dichloroethane 
1,1,1-Trichloroethane 
1, 1,2-Trichloroethane 
1,1,2.2-Tetrachloroethane 
1,2-Dichlorobenzene 

1,2-Dichloroethane 
1,2-Dicl11oroethene (total) 
1,2-Dichloropropane 
1.2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,6-Dinitrotoluene 
3,3'-0ichlorobenzidine 

4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaohthene 

kidney 
liver 

liver 
liver 

low body weight 
circulatory 

liver 

respiratory 

liver 

CNS 
CNS 

CNS 

liver 

2.1E-002 

3.6E-003 
1.0E-003 
B.7E-003 
1.5E-004 
2.1E-004 
2.5E-004 
1.2E-005 
7.4E-005 
3.2E-005 
1.3E-004 
1.7E-004 
3.1E-001 
3.8E-001 
1.8E-001 
6.3E-004 
4.7E-003 
2.9E-004 
4.3E+OOO 

B.1E-004 
2.1E-002 

1.7E-002 
1.0E-001 

2.4E-001 
B.BE-005 
3.8E-008 
2.1E-004 
1.5E-007 
1.1E-001 

1.6E-002 

4.9E-001 

1.5E-001 
2.6E-002 
2.0E-001 
6 BE-002 
5.2E-003 
5.6E-003 
2.7E-004 
1.7E-003 
7.4E-004 
1.4E-002 
3.9E-003 
7.1E+OOO 
8.6E+OOO 
4.1E+OOO 
1.4E-002 
1.2E-001 
2.2E-002 
1.3E+002 

5.1E-001 

1.5E-001 
2.7E-002 
2.1E-00t 
6.8E-002 
5.4E-003 
5.9E-003 
2.BE-004 
1.BE-003 
7.7E-004 
1.4E-002 
4.0E-003 
7.4E+OOO 
8.9E+OOO 
4.3E+OOO 
t .SE-002 
1.2E-001 
2.2E-002 
1.3E+002 

B.1E-004 
2.1E-002 

1.7E-002 
1.0E-001 

2.4E-001 
B.BE-005 
3.8E-OOB 
2.1E-004 
1.5E-007 
1.1E-001 

1.6E-002 



Scenario Timeframe Future :::J 
Receptor Population Routine Worker 
ReceP.tor OOe: Adult 

F"le AI 1CTwii.-4\TI fRW '. .. 
·~- ~1CT 

I 

Medium Exposure Exposure 
Medium Point 

-

Chemical 

Ingestion 

Acenaphthylene --
Acetone -
Aldrin --
alpha-BHC -
Anthracene --
Antimony -
Aroclor-1242 -
Aroclor-1248 -
Aroclor-1254 -
Aroclor -1260 -
Arsenic -
Barium -
Benzene -
Benzoic Acid -
Benzo(a}anfhracene --
Benzo(a)pyrene -
Benzo(b)fluoranthene -
Benzo(g,h,i)perylene -
Benzo(k)fluoranthene -
Benzyl Alcohol -
Beryllium -
beta-BHC -
bis(2-Chloroethyl) ether -
bis(2-Ethylhexyl)phthalate -
Butylbenzylphthalate -
Cadmium -
Carbon Disulfide -
Chlorobenzene -
ChlorofollTl -
Chromium 3+ -
Chromium 6+ -
Chrysene -
cis-1 ,2-Dichloroethene -
Cobalt -
Copper --
Cyanide (total) -
Dibenzofuran -
Dibenzo(a,h)anthracene -
Dieldrin -
Diethylphthalate --
Dimethylphthalate -
Di-n-butylphthalate -
Di-n-oclylphthalate -
Endosuffan I -
Endrin --
Endrin ketone -
Ethyl Benzene -
Fluoranthene -
Fluorene --
gamma-Chlordane --
Heptachlor -
Heptachlor epoxide --
Hexachlorobenzene -
Hexachlorobutadiene -
Hexane n-

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure I 
-- Acenaphlhylene 
-- Acetone 

4.7E-Ott -- 4.7E-011 Aldrin 
9.6E-013 -- 96E-013 alpha-BHC 

-- Anthracene 
-- Antimony 

3.8E-010 - 3.8E-010 Aroclor-1242 
3.1E-010 -- 3.1E-010 Aroclor-1248 
4.7E-010 -- 4.7E-010 Aroclor-1254 
5.9E-010 -- 5.9E-010 Aroclor-1260 
5.0E-010 -- S.OE-010 Arsenic 

- Barium 
2.3E-006 - 2.3E-006 Benzene 

-- Benzoic Acid 
-- Benzo(a}anthracene 

2.7E-012 -- 2.7E-012 Benzo(a)pyrene 

-- Benzo(b)fluoranthene 

-- Benzo(g,h,i)perylene 

- Benzo(k)fluoranthene 
-- Benzyl Alcohol 

5.2E-011 - 5.2E-011 Beryllium 
5.2E-013 - 5.2E-013 beta-BHC 
3.8E-006 - 3.8E-006 bis(2-Chloroethy1) ether 
3.2E-011 -- 3.2E-011 bis(2-Ethylhexyl)phthalate 

-- Butylbenzylphthalate 
t.OE-009 -- 1.0E-009 Cadmium 

- Carbon Disulfide 
-- Chlorobenzene 

6.5E-006 -- 6.5E-006 Chloroform 

-- Chromium 3+ 
1.2E-008 -- 1.2E-008 Chromium 6+ 

- Chrysene 

- cis-1 ,2-Dichloroethene 

- Cobalt 

-- Copper 

-- Cyanide (total) 

- Dibenzofuran 

- Dibenzo(a,h)anthracene 
2.4E-011 -- 2.4E-011 Dieldrin 

-- Diethylphthalate 

- Dimethylphthalate 

- Di-n-butylphthalate 

- Di-n-octylphthalate 

- Endosulfan I 

- Endrin 

- Endrin ketone 

-- Ethyl Benzene 

-- Fluoranthene 

- Fluorene 
2.6E-012 -- 2.6E-012 gamma-Chlordane 
4.2E-015 -- 4.2E-015 Heptachlor 
4.1E-015 - 4.1E-015 Heptachlor epoxide 
7.1E-014 - 7.1E-014 Hexachlorobenzene 

3.4E-012 -- 3.4E-012 Hexachlorobutadiene 
Hexane n-

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Tolal 
Targ&Qrg;!!'__ -- Ex~osure I 

I -- --
-- --
-- -
-- --
-- --
- --
- -
- -
-- -
-- --

respiratory -- --
fetotoxic -- 2.2E-004 - 2.2E-004 

blood disorders -- 6 4E-001 - 6.4E-001 

- -
- --
- --
- -
- --
-- -
- --

respiratory -- 1.5E-005 -- 1.5E-005 

- -
liver - -

- --
- --
- -
- 1.0E-008 -- 1.0E-008 

liver - 3.7E-002 -- 3.7E-002 
liver - 1.3E+001 - 1.3E+001 

-- --
respiratory -- --

-- --
-- --
-- --
- --
- --
- -
- -
- -
- --
-- --
- --
- -
- -
-- -
- --

respiratory - 3.9E-003 -- 3.9E-003 

- -
- --
-- 5.2E-007 -- 5.2E-007 

- --
- --

liver - --
kidney - -

--



I 
~cenerio Timeframe Fut~re 
Receptor Population Routine Worker 

Recef:!lor Age· Adu,"'"=========o!J 

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

1':=r==·t c=J i'= Exposure Carcinogenic Risk 
Med1um Point 

Ingestion Inhalation Dermal Total 

-------- Ex~osure It 
lndeno(1 ,2,3-cd)pyrene - -- lndeno( 1 ,2,3-cd)pyrene 
lsophorone -- -- lsophorone 
Lead - - Lead 
Manganese - -- Manganese 
Mercury -- - Mercury 
Methylene Chloride -- 2.0E-006 -- 2.0E-006 Methylene Chloride 
m,p-xylene -- -- m,p-xylene 
Naphthalene -- -- Naphthalene 
Nickel - -- Nickel 

N-Nitrosodiphenylamine -- -- N-Nitrosodiphenylamine 
ortho-xylene -- - ortho-xylene 
Pentachlorophenol -- -- Pentachlorophenol 
Phenanthrene - -- Phenanthrene 

Phenol - -- Phenol 

Phthalic anhydride -- - Phthalic anhydride 

Pyrena - -- Pyrene 

Selenium - - Selenium 

Silver -- - Silver 

Styrene - - Styrene 

T etrachloroethene - 2.6E-007 -- 2.6E-007 T etracllloroethene 

Thallium -- -- Thallium 

Toluene - - Toluene 

Trichloroethane - 6.5E-007 - 6.5E-007 T lichloroe\hene 

Vanadium - -- Vanadium 

Vinyl Chloride - 2.0E-008 -- 2.0E-008 Vinyl Chloride 

Xylenes (total) -- -- Xylenes (total) 

Zinc - -- Zinc 
--------------- ------------- ----- ------- ---------

(total UE-005 1.7E-005 (total) 

Total Risk Across Subsurface Soil I 8.4E-004 IIndeli: Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes I Reserved I 

I 

~ I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ ExP-OSure I 

I -- --
-- --
-- --

respiratory -- 4.2E-003 -- 4.2E-003 
CNS -- 3.9E-006 -- 3.9E-006 

respiratory -- 2.0E-002 -- 2.0E-002 
-- --

drculatory -- 1.5E-001 -- 1.5E-001 
respiratory -- --

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- -
- -

CNS -- 4.4E-004 - 4.4E-004 
liver -- 1.3E-002 -- 1.3E-002 

-- --
CNS -- S.BE-002 -- S.BE-002 

respiratory -- -
-- -

CNS -- --
CNS -- --

-- ----------------- ----------··· -----···-·· ---- ---- --------
1.5E+001 1.5E+001 

Total Hazard Index Across Subsurface Soil 1.5E+002 I 

T alai K1dney HI. + 6.3E 000 

Total Skin HI: 1.8E+001 

Total Thyroid HI: 2.2E-002 

Total Liver HI: 9.6E+001 

Total Circulatory System HI: 3.7E+OOO 

Total CNS HI: 1.9E-001 

Total Fetotoxic HI: 3.7E-001 

Total Gl Tract HI: 1.4E-001 

Total Respiratory HI: 7.6E-002 

Total Eyes HI: 1.6E-003 

Total Reproductive HI: O.OE+OOO 

Total Mammary HI: 2.1E-002 

Total Adrenal HI: O.OE+OOO 

Total Heart HI: 1.1E-003 

Total Skeletal System HI: 2.1E-003 

Total Thyroid HI: 2.2E-002 

Total Blood Disorders HI: 2.3E+001 



II Scenario Timeframe: 

Receptor Population: 

Rece~tor Aoe: 

Fife· IND1 RME INK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment I Asea 1 

Fire Pond 

CurrenVFuture 

Routine Worker 

Adult 

Chemical 

Aluminum 

Aroctor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexy1)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total) 

Ingestion 

4.0E-007 

1.5E-006 

9.8E-008 

B.OE-009 

5.3E-013 

---------·-· 
2.0E-006 

Table6-1-11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

Exposure Target Organ 

I 
Aluminum circulatory system B.OE-004 2.8E-003 

1.9E-005 1.9E-005 Asoclor-1248 liver 

1.1E-004 1.1E-004 Asoctor -12 54 liver 1.0E-001 7.5E+OOO 

1.4E-006 1.5E-006 Arsenic circulatory system 6.1E-004 B.BE-003 

Barium NA 1.2E-004 5.6E-004 

Beryllium kidney 2.0E-005 9.1E-003 

3.7E-007 3.8E-007 bis(2-Ethylhexy1)phthalate liver B.OE-005 3.7E-003 

Butylbenzylphthalale mammary 9.8E-008 4.5E-006 

Cadmium kidney 1.6E-004 J.OE-001 

2.6E-011 2.6E-011 Chloroform circulatory system 2.4E-008 1.2E-006 

Chromium (total) 8.6E-004 4.0E-002 

Copper liver 7.4E-005 5.7E-004 

Di-n-butylphthalate liver 2.1E-007 9.9E-006 

Iron 1.9E-003 8.9E-003 

Lead CNS 

Manganese kidney 1.3E-003 6.1E-003 

Mercury low body weight 

Phenol liver 3.9E-008 1.8E-006 

Toluene liver 1.8E-009 8.5E-008 

Vanadium circulatory system 1.1E-004 S.OE-004 

Zinc __ th~~i~·-····· 4.6E-005 7.2E-004 
-----------· ···-------- ------------ -·· ---------- ---------- .. ·-------

1.3E-D04 1.3E-004 (Total) 1.1E-DD1 7.9E+OOO 

Total Risk Across Sediments I 1.3E-004 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Thyroid HI = 

Total Kidney HI = 

Total Liver HI = 

Total 

Exposure 

3.4E-003 

7.6E+OOO 

9.4E-003 

6.8E-004 

9.1E-003 

3.8E-003 

4.6E-006 

J.OE-001 

1.2E-006 

4.1E-002 

6.5E-004 

LOE-005 

1.1E-002 

7.5E-003 

1.8E-006 

8.7E-008 

6.1E-004 

7.7E-004 
·········-·· 

B.OE+DDO 

I 8.0E+ODD I 

I 1.3E-002 I 
[ 7.7E-004 I 
I 3.1E-001 I 
I 7.6E+OOO I 



File· IND1CT WK4 Ll I 
Exposure Exposure 

MedilJm Point 

Sediment Sediment Area 1 

Fire Pond 

CurrenVFuture 

Routine Worker 

Adult 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butyl benzyl phthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total) 

Ingestion 

3.5E-008 

1.3E-007 

8.6E-009 

?.OE-010 

4.7E-014 

--------------
1.7E-007 

Table 6-1-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 
Exposure Target Organ 

I T 
Aluminum circulatory system 2.6E-004 4.2E-004 

5.6E-007 B.OE-007 Aroclor-1248 liver 

3.3E-006 3.4E-006 Aroclor-1254 liver 4.6E-002 1.1E+OOO 

4.4E-008 5.2E-008 Arsenic circulatory system 2.7E-004 1.3E-003 

Barium NA 5.3E-005 8.5E-005 

Beryllium kidney 8.6E-006 1.4E-003 

1.1E-008 1.2E-008 bis(2-Ethylhexyl)phthalate liver 3.5E-005 5.6E-004 

Butylbenzylphthalate mammary 4.3E-008 6.9E-007 

Cadmium kidney ?.OE-005 4.5E-002 

7.8E-013 8.2E-013 Chloroform circulatory system 1.1E-008 1.8E-007 

Chromium (total) 3.8E-004 6.0E-003 

Copper liver 3.3E-005 8.7E-005 

Di-n-butylphthalate liver 9.1E-008 1.5E-006 

Iron 8.4E-004 1.3E-003 

Lead CNS 

Manganese kidney 5.8E-004 

Mercury low body weight 

Phenol liver 1.7E-008 2.7E-007 

Toluene liver 8.0E-010 1.3E-008 

Vanadium circulatory system 4.7E-005 7.6E-005 

Zinc thyroid ..... 2.0E-005 1.1E-004 
----······---- ------------ ------------- ------ ----------- ----------- ------------

3.9E-006 4.1E-006 (Total) 4.8E-002 1.2E+OOO 

Total Risk Across Sediments I 4.1 E-006 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Thyroid HI = 

Total Kidney HI= 

Total Liver HI= 

Total 

Exposure 

I 
6.8E-004 

1.2E+OOO 

1.6E-003 

1.4E-004 

1.4E-003 

5.9E-004 

7.3E-007 

4.5E-002 

1.9E-007 

6.4E-003 

1.2E-004 

1.6E-006 

2.2E-003 

5.8E-004 

2.9E-007 

1.4E-008 

1.2E-004 

1.3E-004 
... ---------

1.2E+OOO 

I 1.2E+OOO I 

I 2.4E-003 I 
I 1.3E-004 I 
I 4.7E-002 I 
I 1.2E+OOO I 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· cfwrkct1 WK4 

L~~~ 
I 

Exposure Exposure 

Medium Point 

Water Surface Water Fire Pond 

Area 1 

CurrenVFuture 

Routine Worl<er 

Adull 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

(Total\ 
.. 

Ingestion 

5.1E-008 

Table 6-1-13 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exoosure Target Organ 

I I I 
Acetone fetotoxic 

Aluminum circulatory system 

Ammonia kidney 

2.3E-005 2.3E-005 Aroclor-1248 liver 

Cadmium kidney 

Chromium (total) 

Copper liver 

Dichloroethane. 1 .1- circulatory system 

Dichloroethene, 1.2- fetotoxic 

Iron 

Lead CNS 

Manganese kidney 

2-Butanone liver 

Nitrate/Nitrite fetotoxic 

Zinc .... !hV':oi_d_ ... ·-· ------------ -------------- ----·------- --------
5.1E-008 2.3E-005 2.3E-005 (Total) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation OP.rrnal 

I I 
B.BE-005 8.7E-006 

1.6E-003 1.6E-004 

2.5E-003 4.9E-003 

4.7E-002 4.7E-002 

9.4E-004 1.6E-004 

3.4E-OOS 5.2E-005 

1.9E-004 3.2E-004 

4.9E-003 4.9E-004 

7.1E-004 7.1E-005 

9.4E-005 1.6E-005 

4.3E-003 

3.5E-004 7.0E-005 
--------··· ---------· ------···--
6.3E-002 5.4E-002 

Total Risk Across Surface Water I 2.3E-005 I Total Hazard Index Across Surface Water 

Total Circulatory System HI = 
Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI = 

Total 

Exposure 

I 
9.4E-005 

1.8E-003 

7.4E-003 

9.5E-002 

1.1E-003 

8.6E-005 

5.1E-004 

5.4E-003 

7.8E-004 

1.1E-004 

4.3E-003 

4.2E-004 .. ----- ----
1.2E-001 

I 1.2E-001 I 

I 1.9E-003 I 

I 1.2E-003 I 
~2E-003 I 
I 4.9E-003 I 

Total Receptor Risk Across All Media ~~~ ==T~B~C~=oCJII Total Receptor Hazard Index Across All Media ll'ol ==='To"B~C==~ 



File· cfworkr1 NEW 

I 
Medium 

Water I 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

I 

Exposure Exposure 

Medium Point 

Surface Water I Area 1 

Fire Pond 

CurrenUFuture 

Routine Worker 

Adult 

Chemical 

Acetone 

Aluminum 

Ammonia 

Arodor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

Ingestion 

1.4E-008 

Table 6-1-14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

r=:_~, 
I 

Carcinogenic Risk 

Inhalation Denmal Total 

Exposure 

I I 
Acetone 

Aluminum 

Ammonia 

7.4E-006 7.4E-006 Aroclor-I 248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1 ,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target OrQan Exposure 

I T 
fetotoxic 4.7E-006 5.5E-007 5.2E-006 

circulatory system 9.0E-005 I .OE-005 1.0E-004 

kidney 

liver 

kidney 1.4E-004 3.1E-004 4.5E-004 

2.6E-003 3.0E-003 5.6E-003 

liver 5.2E-005 1.0E-005 6.2E-005 

circulatory system 1.9E-006 3.3E-006 5.2E-006 

fetotoxic 1.0E-005 2.0E-005 3.1E-005 

2.7E-004 3.1E-005 3.0E-004 

CNS 

kidney 3.9E-005 4.5E-006 4.3E-005 

liver 5.2E-006 t.OE-006 6.2E-006 

fetotoxic 2.3E-004 2.3E-004 

thyroid 1.9E-005 4.4E-006 2.4E-005 
--------·· ----- ....... ------- ------------ ----- ------- ----····----------------- -------------- ·-· -------- -----

(Total) 1.4E-008 7.4E-006 7.4E-006 

Total Risk Across Surface Water I 7.4E-006 I 

Total Receptor Risk Across All Media l!II==T~B~C~='.I 

TBC = To be calculated. This value will be a total risk for Future RME Routine Worl<ers in Area 1. 

(Tot~ I) 3.5E-003 3.4E-003 

Total Hazard Index Across Surface Water 

Total Circulatory System HI = 

Total Liver HI = 
Total Kidney HI = 

Total Fetotoxic HI = 

I 

I 

I 

I 
[ 

6.9E-003 

6.9E-003 I 

1.1E-004 I 
6.8E-005 I 
4.9E-004 I 
2.7E-004 I 

Total Receptor Hazard Index Across All Media ll!ol =~TB~C~=:!JII 



Scenario Timeframe Future 

Receptor Population Construction Woriler 

Receptor Age: Adult 

File· Area1RME wk4 ITT sum fCWa1RME -
I 

Medium Exposure Exposure Chemical Carcinogenic Risk 
Medium Point 

Ingestion Inhalation Denmal 

Soil Soil Area 1, Soil (0' to 4') 1,1, 1-Trichloroethane --
1,2-Dichlorobenzene --
1 ,2-Dichloroethene (total) --
2-Methylnaphthalene --
2-Methylphenol --
2,4-Dimethylphenol -
3,3'-Dichlorobenzidine 5.0E-D09 -- 6.0E-008 
4-Methyl-2-pentanone -
4-Methylphenol --
4,4'-DDD 4.5E-OOB -- 5.5E-007 
4,4'-DDE 2.BE-010 -- 3.3E-D09 
Acenaphthene --
Aluminum --
Anthracene --
Antimony --
Aroclor-1242 4.2E-005 -- 5.1E-004 

Aroclor-1248 7.4E-006 -- 8.9E-005 

Aroclor-1254 1.1E-005 -- 1.4E-004 

Aroclor-1260 1.8E-D07 -- 2.2E-006 

Arsenic 2.2E-007 -- 2.8E-006 

Barium --
Benzene 1.1E-OOS - 1.5E-D04 

Benzo(a)anthracene 2.3E-009 -- 2.7E-D08 

Benzo(a)pyrene 7.1E-008 - 1.0E-006 

Benzo(b)fluoranthene 7.0E-009 -- 8.5E-008 

Benzo(k)fluoranthene 7.0E-010 - 8.4E-009 

Beryllium -
bis(2-Ethylhexyl)phthalate 1.9E-D06 -- 2.3E-005 

Butylbenzytphthalate -
Cadmium -
Caribon Disulfide -
Caribon T etraclhloride -
Chlorobenzene --
Chlorofonm 3.2E-007 - 4.1E-006 

Chromium 3+ -
Chrysene 2.BE-011 -- B.4E-<i1o 

cis-1 ,2-Diclhloroethene -
Cobalt -
Copper --
Cyanide (total) -
Dibenzofuran -
Dieldrin 2.0E-D07 - 2.4E-006 

Diethylphthalate -
Dimethylphthalate -
Di-n-butylphthalate -
Di-n-<>ctylphthalate --
Endrin -
Ethyl Benzene -
Fluoranthene -
Fluorene -
gamma-Chlordane 2.2E-D08 - 2.7E-D07 

Hexachlarobenzene S.OE-008 - 7.5E-007 

Hexachtorobutadiene 4.6E-D08 5.5E-007 

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Chemical 

Total Primary 
Exoosure Target Organ 

1,1, 1-Trichloroethane liver 
1 ,2-Dichlorobenzene CNS 
1 ,2-Dichloroethene (total) kidney 
2-Methylnaphthalene Gltract 
2-Methylphenol liver 
2,4-Dimethylphenol generalized 

6.5E-DOB 3,3'-Dichlorobenzidine liver 
4-Methyl-2-pentanone liver 
4-Methylphenol respiratory 

5 9E-D07 4,4'-DDD liver 
36E-009 4,4'-DDE liver 

Acenaphthene eyes 
Aluminum circulatory 
Anthracene Gl tract 
Antimony skin 

5 5E-004 Aroclor-1242 liver 
9.6E-OOS Aroclor-1248 liver 
1.5E-004 Aroclor-1254 liver 
2.3E-006 Aroclor -1260 cinculatory 

3.0E-D06 Arsenic circulatory 
Barium 

1.6E-004 Benzene blood disorders 
3.0E-D08 Benzo(a)anthracene 
1.1E-D06 Benzo(a)pyrene 

9.2E-008 Benzo(b )fluoranthene 

9.1E-D09 Benzo(k)fluoranthene 

Beryllium kidney 

2.5E-005 bis(2-Ethylhexyl)phthalate liver 
Butylbenzylphthalate mammary 
Cadmium kidney 
Caribon Disulfide adrenal 
Caribon Tetrachloride 
Chlorobenzene liver 

4.4E-D06 Chloroform circulatory 
Chromium 3+ liver 

8.7E-D10 Chrysene liver 
cis-1 ,2-Dichloroethene circulatory 
Cobalt heart 
Copper liver 
Cyanide (total) liver 
Dibenzofuran dec grow1h rate 

2.6E-006 Dieldrin liver 
Diethylphthalate lowbodyw1 

Dimethy1phthalate Gl tract 

Di-n-butylphthalate liver 
Di-n-<>ctylphthalate 

Endrin liver 
Ethyl Benzene liver 
Fluoranthene kidney 

Fluorene skeletal 

2.9E-D07 gamma-Chlordane liver 

8.0E-D07 Hexaclhlarobenzene liver 
6.0E-007 Hexachlorobutadiene law badv w1 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exoosure 
5.2E+OOO -- 6.2E+001 6.7E+001 
2.2E-004 -- 2.6E-003 2.9E-003 
6.5E-006 -- 7.9E-005 8.6E-005 
7.4E-002 -- 8.9E-001 9.6E-001 
9.0E-004 -- 1.1E-002 1.2E-D02 
2.9E-003 -- 3.6E-D02 3.9E-002 

--
9.2E-002 -- 1.1E+OOO 1.2E+OOO 
1.7E-D02 -- 3.1E-OD1 3.3E-D01 

--
--

9.0E-004 -- 1.1E-D02 1.2E-002 
6.4E-D02 - 7.7E-D01 8.3E-001 
7.7E-006 -- 9.3E-005 1.0E-004 
1.9E-001 -- 2 3E+002 2.3E+002 

--
--

2.SE+001 -- 3.3E+002 3.6E+002 

--
4.6E-002 -- 5.8E-001 6.3E-001 

2.7E-002 -- 3.3E-001 3.6E-001 
1.2E+001 - 1.6E+002 1.7E+002 

--
--
--
--

1.3E-002 -- 1.5E+001 1.5E+001 

6.4E-001 - 7.7E+OOO 8.4E+OOO 

2.4E-D02 -- 2.BE-D01 3.1E-D01 

6.3E-002 -- 3.0E+001 3.0E+001 

9.BE-008 -- 1.2E-006 1.3E-D06 

-
4.4E-D03 - 1.7E-D01 1.BE-001 

4.9E-001 -- 6.2E+OOO 6.7E+OOO 

5.9E-004 -- 1.BE+OOO 1.8E+OOO 

--
5.9E-D01 -- 7.1E+OOO 7.7E+OOO 

7.6E-004 - 9.2E-D03 9.9E-003 

1.1E-D02 -- 2.2E-D01 2.3E-001 

2.1E-003 -- 5.2E-002 5.4E-D02 

5.2E-003 - 6.2E-002 6.7E-D02 

2.4E-D02 - 2.BE-D01 3.1E-D01 

2.7E-D04 -- 3.3E-D03 3.5E-003 

4.7E-DOS - 5.7E-D04 6.2E-004 

1.6E-D02 -- 2.0E-D01 2.2E-D01 

5.9E-003 -- 7.1E-D02 7.7E-D02 

2.6E-002 - 3.2E-001 3.4E-001 

3.3E-001 -- 4.3E+OOO 4.6E+OOO 

4.7E-D04 -- 5.6E-003 6.1E-D03 

1.7E-D03 - 2.1E-D02 2.2E-002 

1.2E-D02 - 1.4E-D01 1.5E-D01 

3.6E-D03 -- 5.5E-002 5.8E-D02 

2.7E-001 3.3E+OOO 3.6E+OOO 



~
Scenario Timeframe Future J 
Receptor Population Consln.JCtion Worker 

Receptor Age: Adult 

File· Area1RME wk4 In s m fCW 1RME u a 

1 ·=-r""'"" 
I 

~ 

Exposure 
Medium Point 

I 

AIR Area 1, Soil (O' to41 

Chemical 

lndeno(1.2,3-cd)pyrene 

Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

ortho-xylene 
Pentachlorophenol 

Phenol 

Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroethene 

Toluene 
Trichloroethene 

Vanadium 
Xylenes (total) 

Zinc 
(total) 

1, 1-Dichloroethane 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,2-0ichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

1 ,2,4-Trichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 
2-Butanone 
2-Methylnaphthalene 

2-Methylphenol 
2,4-Dichlorophenol 

2,4-Dimethyfphenol 
3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-DDD 

4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 
Anthracene 

Antimony 

Aroctor-1242 

Aroclor-1248 
Aroclor-1254 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

?.OE-009 -- 8 4E-008 

--
3.3E-008 -- 4.0E-007 

--
--
--

3.0E-007 -- 6.5E-006 

--
--
--
--

1.6E-007 -- 2.0E-006 

--
--
--
-
-

5.5E-004 -- 6.6E-003 

--
1.0E-008 -- 1.3E-007 

--
--
-------- ---- ----- -- ... -----

6.2E-004 7.5E-003 

- -
- -
-- 1.1E-007 --
-- 8.7E-008 --
-- --
-- 1.6E-006 --
- --
- -
- --
- --
- 1.4E-008 --
- --
-- --
- -
-- -
-- -
-- --
-- --
- --
- --
- 2.4E-010 --
- --
- -
- --
- --
- --
- 9.0E-009 -
- 6.2E-009 -
-- 1.0E-008 --

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

~ '""""-"'"-'"""00' 
Total Pnmary ~st1on I Inhalation ]__::_/ Exposure --~~~ ~--

9.1E-008 lndeno(1 ,2,3-cd)pyrene I 1 I --
Iron 1.2E-001 -- 1.5E+OOO 

4.3E-007 lsophorone kidney 1.6E-002 -- 2.0E-001 
Lead CNS --
Manganese kidney S.?E-001 -- 6.9E+OOO 
Mercury lowbodywt .. 

6.8E-006 Methylene Chloride liver 6.1E-002 -- 1.3E+OOO 
m.p-xylene fetotoxic 1.4E-002 -- 1.8E-001 
Naphthalene circulatory 4.8E-003 .. 5.8E-002 
Nickel low body wt 2.5E-003 .. 6.0E-001 
ortho-xylene fetotoxic 1.5E-004 -- 2.0E-003 

2.2E-006 Pentachlorophenol liver 4.3E-003 -- 5.2E-002 
Phenol liver 4.8E-005 .. 5.8E-004 
Pyrene liver 4.6E-004 -- 5.6E-003 
Selenium liver 6.2E-004 -- ?.SE-003 
Silver skin 1.3E-003 -- 7.2E-002 
Styrene liver 1.4E-001 -- 1.8E+OOO 

7.2E-003 Tetrachloroethene liver 9.8E+001 -- 1.2E+003 
Toluene liver 2.7E-002 -- 3.3E-001 

1.4E-007 Trichloroethene liver 1.5E-002 -- 1.8E-001 
Vanadium circulatory 8.2E-003 - 99E-002 
Xylenes (total) fetotoxic 5.6E-003 -- 7.6E-002 
Zinc thyroid 7.2E-003 -- 2.9E-001 

····a.2E-Oo:i ... 
(total) · · · i~4E+oai·- ----- ... ···21E+oa:i· 

1, 1-Dichloroethane kidney -- 1.0E-002 --
1, 1, 1-Trichloroethane liver -- 3.6E-001 -

1.1E-007 1,1 ,2-Trichloroethane liver -- --
8.7E-008 1,1 ,2,2-Tetrachloroethane liver - --

1.2-0ichlorobenzene low body weight -- 1.6E-002 --
1.6E-006 1 .2-Dichloroethane circulatory -- 1.2E+OOO -

1 .2-Dichloroethene (total) - -
1 .2-Dichloropropane -- 8.2E-001 -
1 ,2,4-Trichlorobenzene liver - 2.5E-004 --
1 ,3-Dichlorobenzene respiratory -- 6.6E-006 -

1.4E-008 1 ,4-Dichlorobenzene liver -- 2.5E-004 --
2-Butanone CNS -- 1.9E-005 --
2-Methylnaphthalene -- --
2-Methylphenol -- --
2,4-Dichlorophenol -- --
2,4-Dimethylphenol -- --
3,3'-Dichlorobenzidine -- --
4-Methyl-2-pentanone CNS -- 1.8E-001 --
4-Methylphenol - --
4,4'-DDD - --

2.4E-010 4,4'-DDT liver - --
Acenaphthene - -
Acenaphthylene -- -
Acetone -- --
Anthracene -- -
Antimony - -

9.0E-009 Aroctor-1242 - -
6.2E-009 Aroclor-1248 - -
1.0E-008 Aroclor-1254 -- -

Total 
Exposure 

1 6E+OOO 

2.1E-001 

7 SE+OOO 

1.4E+OOO 

1.9E-001 
6.3E-002 
6.1E-001 

2.2E-003 
5.6E-002 
6.3E-004 
6.1E-003 

8.1E-003 
7.3E-002 
1.9E+OOO 
1.3E+003 

3.5E-001 
1.9E-001 

1.1E-001 
8.1E-002 
3.0E-001 

------- ... 
2.2E+003 

1.0E-002 

3.6E-001 

1.6E-002 
1.2E+OOO 

8.2E-001 
2.5E-004 

6.6E-006 
2.5E-004 
1.9E-005 

1.8E-001 



Scenario Timelrame Fulure 

Receptor Population Consl111ction Worlter 

Receptor Age: Adult 

File· Area1RME wl<4 I TI sum fCWa1RME 

I 

Medium """:l_''""~ Chemical Carcinogenic Risk 
Medium Point 

Ingestion Inhalation Dermal 

Aroclor -1260 -- 6.5E-009 --
Arsenic -- 1.1E-008 --
Barium - -
Benzene - 5.6E-006 --
Benzoic Acid - -
Benzo(a)anthracene -- --
Benzo(a)pyrene -- 9.3E-012 --
Benzo(b)fluoranthene -- --
Benzo(k)fluoranthene - -
Beryllium - 1.2E-009 -
bis(2-Chloroethyl) ether - 6.2E-007 -
bis(2-Ethylhexyl)phthalate - 6.8E-010 --
Butylbenzylphthalate -- --
Cadmium - 1.4E-008 --
Carbon Disulfide -- -
Chlorobenzene -- --
Chloroform -- 1.5E-005 -
Chromium3+ -- -
Chromium6+ -- 1.7E-007 --
Chrysene -- -
cis-1.2-Dichloroethene -- -
Cobalt -- --
Copper -- --
Cyanide (total) -- -
Dibenzofuran -- -
Dieldrin - 5.8E-010 -
Diethylphthalate - -
Dimethylphthalate -- --
Di-n-butylphthalate -- -
Di-n-octylphthalate - -
Endosulfan I - -
Endrin - -
Endrin ketone - -
Ethyl Benzene - -
Fluoranthene -- --
Fluorene -- -
gamma-Chlordane - 6.3E-011 -
Hexachlorobenzene - 1.7E-012 -
Hexachlorobutadiene - ?.OE-011 -
Jndeno(1.2,3-cd)pyrene -- -
lsophorone - -
Lead - -
Manganese - -
Mercury - -
Methylene Chloride - 4.1E-007 -
m.p-xylene - -
Naphthalene - -
Nickel - -
ortho-xytene -- -
Pentachlorophenol - -
Phenanthrene - -
Phenol - -
Phthalic anhydride 

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Chemical 

_[_ Total Primary 

~~ Target Organ 
6.5E-009 Aroclor-1260 I 
1.1E-008 Arsenic respiratory 

Barium fetotoxic 
5.6E-006 Benzene blood disorders 

Benzoic Add 
Benzo(a)anthracene 

9.3E-012 Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

1.2E-009 Beryllium respiratory 
6.2E-007 bis(2-Chloroethyl) ether liver 
6.8E-010 bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
1.4E-008 Cadmium 

Carbon Disulfide 
Chlorobenzene liver 

1.5E-005 Chloroform liver 
Chromium3+ 

1.7E-007 Chromium 6+ respiratory 
Chrysene 

cis-1.2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 

S.SE-010 Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Endosulfan I 

Endrin 
Endrin ketone 
Ethyl Benzene respiratory 
F/uoranfhene 
Fluorene 

6.3E-011 gamma-Chlordane 
1.7E-012 Hexachlorobenzene liver 
?.OE-011 Hexachlorobutadiene kidney 

Jndeno( 1 ,2,3-cd)pyrene 
lsophorone 

Lead 
Manganese respiratory 
Mercury CNS 

4.1E-007 Methylene Chloride respiratory 
m,p-xylene 
Naphthalene circulatory 

Nickel respiratory 
ortho-xylene 

Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal _[_ Total 
_E~osure 

-- --
- --
- 2.6E-002 - 2.6E-002 
- 1.1E+001 -- 1.1E+001 

- --
- -
- -
-- -
- --
-- 2.4E-003 - 2.4E-003 

- --
-- --
-- --
- -
- 1.8E-006 - 1.8E-006 

-- 4.6E-002 - 4.6E-002 

-- 2.0E+002 -- 2.0E+002 

- -
- --

-- -
-- --
- --

- -
- --
- --
- -
-- -
-- --
- -
-- --
- --
- --
- -
- 5.4E-002 - 5.4E-002 

- -
- -
- 8.3E-005 - 8.3E-005 

- -
-- -
-- -
- -
- -
- 6.4E-001 - 6.4E-001 

- 5.2E-004 - 5.2E-004 

- 2.7E-002 - 2.7E-002 

- -
- 3.3E-001 - 3.3E-001 

- --
- -
- -
- -
- -
- -



Scenario Timeframe Fulure 

Receptor Population Construction Worker 

Receptor Age_: _ Adult 

File· Area1 RME wk4 I TI sum fCWa1 RME 

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Eedium L---EM_x~-~-~-um-re ____ ~L----E-x-~-~-~-~-e ____ JL _______ C_n_em--ica--I------~----------4-------C-a-rc-in_o_gLe-m-·c_R-is-k------~~~~~--JL __________________ ~~--~-:,-~:,~~~~,---.--~--~N~o~n-_c_a_~,in_o_g7e~n-ic7H7-a_z_a_rd_Q,-uo_t_ie~n~t---~---,--~T~o7ta~ld-lngestion Inhalation Oennal Total Ingestion Inhalation Dermal 
Exposure Exposure 

Pyrene 

Selenium 
Silver 
Styrene 
Tetrachloroethane 

Toluene 
Trichloroethane 
Vanadium 
Xylenes (total) 

Zinc 

4.3E-D07 4 3E-D07 

9.9E-007 9.9E-D07 

2.47E-D05 2.5E-DD5 
otal R1sk Across ::>ubsu ace ::>ail 8.2E-D03 ::>ubsulface ::>all 

Total Risk Across All Media and All Exposure Routes L'==R~e~s;:::erv~e~d=o!J 

3.3E-003 
1.4E-D01 

3 3E-001 

2.1E•DD2 

Total K1dney HI. 
Total Skin HI: 

Total Thyroid HI 
Total Liver HI: 

total Circulatory System HI: 
Total CNS HI. 

Total Fetotoxic HI. 
Total Gl Tract HI: 

Total Respiratory HI. 
Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorders HI: 

3.3E-D03 
1.4E-D01 

3.3E-DD1 

2.1E+D02 
2.4E+DD3 

5.3E+D01 
2.3E+D02 
3.DE-D01 
1.9E+003 
1.BE+OD1 

5.1E-DD1 
3.DE-DD1 
9.6E-DD1 
1.1E+OOO 
1.2E-DD2 
O.OE+OOO 
3.1E-D01 

1.3E-D06 
9 9E:OD3 
2.2E-DD2 

3.0E-D01 
1.7E+D02 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· fconsta 1 wk.4 

I I 
Med_ium Exposure Exposure 

Medium Point 

Water I Surface Water Area 1 

Fire Pond 

Future 

Construction Worl<er 

Adult 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dicnloroelnene, 1.2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

I 

(Total) 

Ingestion 

9.2E-009 

Table 6-1-16 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 

I 
Acetone 

Aluminum 

Ammonia 

4.8E-006 4.8E-006 Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane. 1 ,1-

Dicnloroelnene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target OrQan Exposure 

I 
fetotoxic 2.6E-005 3.0E-006 2.9E-005 

circulatory system 4.9E-004 5.7E-005 S.SE-004 

kidney 

liver 

kidney 7.4E-004 1.7E-003 2.4E-003 

1.4E-002 1.6E-002 3.1E-002 

liver 2.8E-004 5.4E-005 3.4E-004 

circulatory system 1.0E-005 1.8E-005 2.8E-005 

feloloxic 5.7E-005 1.1E-004 1.7E-004 

1.4E-003 1.7E-004 1.6E-003 

CNS 

kidney 2.1E-004 2.5E-005 2.4E-004 

liver 2.8E-005 5.6E-006 3.4E-005 

fetotoxic 1.3E-003 1.3E-003 

Zinc .... - - - t~r~~~d ....... 1.0E-004 2.4E-005 1.3E-004 
---········· ---·-······- ----------- ------ ----· ------ ---------------------- -·-····--------

9.2E-009 4.8E-006 4.8E-006 (Total) 

Total Risk Across Surface Water ll 4.8E-006 I 

Total Receptor Risk Across All Media 1_~:1 ==T~B~C==e.i 

1.9E-002 1.9E-002 

Total Hazard Index Across Surface Water 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI= 

3.7E-002 

I 3.7E-002 I 

I 5.8E-004 I 
I 37E-o64l 

I 2.7E-OQU 

I 1.5E-003 I 

Total Receptor Hazard Index Across All Media Lili2Jl 



Scenario Timeframe: 

Receplor Population: 

Receptor Age: 

File· c·\pr()jects\acs\rsktbls\UGW1 FCW WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper I Area 1 1,1-Dichloroethane 

Aquifier Groundwater 1,2-Dichlorobenzene 

1,2-Dichloroethene(mixture) 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyl-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyl)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethylbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Future 

TABLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Sile 

Construction Worker 

Adult 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Total 

Exposure 

1.1-Dichloroethane 

1.2-Dichlorobenzene 

1,2-Dichloroethene(mixture) 

1,3-Dichlorobenzene 

8.10E-007 8.10E-007 1,4-Dichlorobenzene 

6.26E-006 6.26E-006 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyl-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

8.34E-OD4 8.34E-004 Arochlor-1248 

5.03E-006 5.03E-006 Arsenic 

Barium 

3.91E-003 3.91E-003 Benzene 

Benzoic Acid 

2.30E-005 2.30E-005 bis(2-Chloroethyl)Ether 

1.07E-006 1.07E-006 bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

2.55E-006 2.55E-006 Chloroethane 

2.14E-007 2.14E-007 Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Elhylbenzene 

Iron 

Manganese (nonfood) 

3.60E-009 3.60E-009 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I circulatory system 1.2BE-002 1.28E-002 

CNS 1.77E-001 1.77E-001 

kidney 8.55E-002 8.55E-002 

circulatory system 4.13E-002 4.13E-002 

Gl tract 1.05E-001 1.05E-001 

low bodywt 2.09E-001 2.09E-001 

generalized 4.61E-001 4.61E-001 

Gl tract 7.96E-001 7.96E-001 

liver 1.44E-002 1.44E-002 

liver 1.37E-003 1.37E-003 

respiratory 1.33E+OOO 1.33E+OOO 

circulatory syslem 1.46E-003 1.46E-003 

kidney 

liver 

circulatory system 1.04E+OOO 1.04E+OOO 

NA 5.88E-002 5.88E-002 

blood disorders 4.20E+003 4.20E+003 

Gltract 1.34E-004 1.34E-004 

reproductive 

liver 3.58E-001 3.5BE-001 

kidney 6.46E-001 6.46E-001 

liver 3.38E+OOO 3.38E+OOO 

liver 2.05E-001 2.05E-001 

kidney 

liver 5.21 E-003 5.21E-003 

NA 5.47E+OOO 5.47E+OOO 

low bodywt 3.81E-004 3.81E-004 

Uver 4.45E+OOO 4.45E+OOO 

8.85E-001 8.85E-001 

kidney 1.11E+OOO 1.11E+OOO 

liver 7.47E-004 7.47E-004 

circulatory system 1.23E+OOO 1.23E+OOO 

low bodywt 2.76E-002 2.76E-002 

fetotoxic 

liver 1.21E-002 1.21E-002 

liver 6.46E-003 6.46E-003 

file://c:/projectsVacs/rsktbls/UGW1


Scenario Timeframe: 

Receptor Populalion: 

Receptor Age: 

Fire· c·\projects\acs\rsktbls\UGW1FCW WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I Air Excavation 1, 1-Dichloroethane 

Vapors 1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2'-oxybis(l-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethylbenzene 

Iron 

TABLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Sile 

Future 

Construction Worker 

Adult 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1.28E-005 

----············ ············-· --------------
4.BOE-003 

1.04E-009 

l.OSE-007 

6.35E-005 

7.06E-007 

Total 

Exposure 

1.2BE-005 

-------------
4.BOE-003 

1.04E-009 

l.OSE-007 

6.35E-005 

7.06E-007 

Chemical 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene(mixture) 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Octyl Phthalate 

Diethylphthalate 

Ethyl benzene 

Iron 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I NA 2.68E-001 2.68E-001 

liver 2.73E+OOO 2.73E+OOO 

circulatory system l.SOE-002 1.50E-002 

liver 

fetotoxic 6.31E-001 6.31E-001 

thyroid 1.77E-002 1.77E-002 ---- ··-··---------- ------- ---- ---- -· -· --·-·· ---· --------------
4.22E+003 4.22E+003 

kidney 7.79E-005 7.79E-005 

low body weight 8.30E-003 B.30E-003 

respiratory system 

liver 1.93E-005 1.93E-005 

liver 

NA 

CNS 

NA 

respiratory system 

respiratory tract 7.67E-003 7.67E-003 

NA 

respiratory tract 

fetotoxic 

blood disorders 1.20E+002 1.20E+002 

liver 

NA 

respiratory tract 

liver 

fetotoxic 1.48E-003 1.4BE-003 

kidney 

respiratory tract 4.73E-003 4.73E-003 

file://c:/proiects/acs/rsktbls/UGW1FCW.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

I : projec s acs rs s F"le c \ t \ \ klbl \UGWIFCWWK4 

I l 
Medium Exposure Exposure Chemical 

Medium Point 

I I Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

(Total) 

Future 

TABLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Construction Worker 

Adult I 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denmal Total 

Exposure 

Manganese (nonfood) 

2.39E-009 2.39E-009 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

6.67E-009 6.67E-009 Vinyl Chloride 

Xylene (mixed) 
----- ------- ·-- ---- ---------- -------------- ---------···· 

6.44E-005 6.44E-005 

Total Risk Across Groundwater I 4.9E-003 I 
Total Risk Across All Media and All Exposure Routes 

I 

Primary 

Target Organ 

I respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

CNS 

CNS 

CNS 
------------ -------

(Total\ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

1.57E-004 

4.82E-003 

3.81E-002 

---- ---------- ------- ------- --------------
1.20E+002 

Total Risk Across Groundwater 

-Total Circulatory System HI -

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI = 

Total Skin HI = 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Respiratory Tract HI = 

Total CNS HI= 

Total Blood Disorders HI = 

I 

Total 

Exposure 

1.57E-004 

4.82E-003 

3.81E-002 

-------------
1.20E+002 

4.3E+003 

2.3E+OOO 

1.1E+001 

1.8E+OOO 

6.3E-001 

O.OE+OOO 

9.0E-001 

1.8E-002 

1.3E+OOO 

2.1E-001 

4.3E+003 

I 

file://c:/projects/acs/rsktbls/UGW1


I

IScenario Timeframe: 
Receptor Population: 

Receptor Age: 

File· c·\projects\acs\rsktbls\LGOVRRMEAAA WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Poinl 

Groundwater Lower Aquifer Area 1 1.1-Dichloroethane 

Tap Water 1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene {total) 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,2-0xybis{1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

AJuminum 

Ammonia 

Aroclor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis{2-Chloroethyi)Ether 

bis{2-Ethylhexyi)Phthalate 

Cadmium {water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide {total) 

Di-n-octylphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese {nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Current 

Wor1<er• 

Adult 

Ingestion 

1.18E-006 

1.03E-004 

4.19E-004 

1.42E-002 

8.62E-004 

3.43E-007 

TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene {total) 

1 ,3-Dichlorobenzene 

4.02E-007 1 ,4-Dichlorobenzene 

3.03E-006 2,2-0xybls{ 1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

AJuminum 

Ammonia 

9.97E-005 Aroclor-1248 

2.43E-006 Arsenic 

Barium 

1.83E-003 Benzene 

Benzoic Acid 

9.98E-006 bis{2-Chloroethyi)Ether 

6.24E-008 bis{2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

1.19E-006 Chloroethane 

Chloromethane 

Cyanide {total) 

Di-n-octylphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese {nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

circulatory system 3.56E-003 1.71E-004 3.73E-003 

CNS 7.76E-003 2.56E-003 t.03E-002 

kidney 2.13E-002 1.15E-003 2.25E-002 

circulatory system 1.37E-003 6.44E-004 2.01E-003 

Gl tract 4.57E-003 1.53E-003 6.10E-003 

low bodywt 1.03E-001 2.96E-003 1.06E-001 

generalized 7.54E-002 6.11E-003 8.15E-002 

Gl tract 1.85E-002 1.42E-002 3.27E-002 

liver 3.56E-003 1.92E-004 3.75E-003 

liver 1.03E-003 1.83E-005 1.05E-003 

respiratory 2.14E-001 1.78E-002 2.31E-001 

circulatory system 3.84E-003 2.07E-005 3.86E-003 

kidney 

liver O.OOE+OOO 

circulatory system 2.60E+OOO 1.48E-002 2.62E+OOO 

NA 1.55E-001 8.35E-004 1.55E-001 

blood disorders 4.57E+002 5.76E+001 5.14E+002 

Gl tract 4.45E-005 1.76E-006 4.63E-005 

reproductive 

liver 3.43E-003 6.11E-004 4.04E-003 

kidney 8.49E-002 9. 18E-003 9.41E-002 

liver O.OOE+OOO 4.70E-002 4.70E-002 

liver 6.51E-002 2.81E-003 6.79E-002 

kidney 

liver 7.40E-005 7.40E-005 

NA 1.44E-002 7.77E-002 9.21E-002 

low bodywt 1.54E-004 4.00E-006 1.58E-004 

liver 1.51E-001 6.55E-002 2.16E-001 

2.33E+OOO 1.26E-002 2.34E+OOO 

kidney 2.95E+OOO 1.59E-002 2.96E+OOO 

liver 2.28E-004 1.01E-005 2.38E-004 

circulatory system 4.86E-002 1.81E-002 6.68E-002 

low bodywt 3.63E-002 3.92E-004 3.67E-002 

fetotoxic 2.33E-001 2.33E-001 

liver 5.48E-003 1.63E-004 5.64E-003 

liver 1.70E-002 9. 18E-005 1.71E-002 

NA 7.05E-001 3.81E-003 7.08E-001 

liver 1.5BE-001 3.83E-002 1.96E-001 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projects\acs\rsktbts\LGOVRRMEAAA WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater Lower Aquifer Area 1 Vanadium 

Tap Water Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I Air Indoor Use 

Vapors 1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene (total) 

1 ,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2,2-0xybis(1-Chloropropane) 

2,4-Dimethylphenol 

2-Melhylnaphthalene 

2-Melhylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

Aroclor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chtorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octylphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nil!ite 

Current 

Worker • 

Adult 

Ingestion 

TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

------- ······ . . . -. . . . . . . - ···---------- -------------
1.55E-002 1.94E-003 1.74E-002 (Total) 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene (total) 

1 ,3-Dichlorobenzene 

8.43E-008 1.4-Dichlorobenzene 

2.87E-006 2,2-0xybis(1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnaphlhalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

1.99E-006 Aroclor-1248 

3.30E-005 Arsenic 

Barium 

1.11E-003 Benzene 

Benzoic Acid 

6.74E-005 bis(2-Chloroethyi)Ether 

2.68E-008 bis(2-Ethylhexyi)Phlhalate 

7.48E-006 Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octylphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrile 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

circulatory system 3.91E-002 2.11E-004 3.94E-002 

liver 

feloloxic 2.06E-002 9.32E-003 2.99E-002 

thyroid 2.33E-002 2.52E-004 2.35E-002 

... ----· ---- ------ ------------ -------- ------ -------------· ------------
4.67E+002 5.79E+001 5.24E+002 

kidney 1.51E-003 1.51E-003 

low body weight 4.62E-002 4.62E-002 

respiratory system 1.22E-002 1.22E-002 

liver 3.56E-004 3.56E-004 

liver 

NA 

CNS 2.45E-003 2.45E-003 

NA 

respiratory system 2.28E+OOO 2.28E+OOO 

respiratory tract 3.13E+OOO 3.13E+OOO 

NA 

respiratory tract 

fetotoxic 4.60E+OOt 4.60E+001 

blood disorders 4.79E+002 4.79E+002 

liver 

NA 

respiratory tract 

liver 1.56E-001 1.56E-001 

fetotoxic 5.34E-003 5.34E-003 

kidney 

respiratory tract 3.09E-002 3.09E-002 

respiratory tract 2.45E+003 2.45E+003 

respiratory tract 9.48E-006 9.48E-006 

circulatory system 6.43E-001 6.43E-001 

respiratory tract 

file://c:/projects/acs/rsklbls/LGOVRRMEAAA.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projecls\acs\rsktbls\l..GOVRRMEAAA WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater Air Indoor Use Phenol 

Vapors Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Current 

Worlcer• 

Adult 

Ingestion 

------------

TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

I 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 
---- -------------- ------- ------ ------ -------

1.22E-003 1.22E-003 

Total Risk Across Groundwater I 1.9E-002 I 
Total Risk Across All Media and All Exposure Routes 

I 

Primary 

Target Organ 

CNS 

CNS 

CNS ------ ···------

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

--------

. 

1.64E-001 

----- ----------- ------------
2.98E+003 

Total Risk Across Groundwater 

-Total Circulatory System HI -

Total Liver HI = 

Total Kidney HI= 

Total F etotoxic HI = 

Total Skin HI = 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Respiratory Tract HI = 

Total CNS HI = 

Total Blood Disorders HI = 

I 

Total 

Exposure 

1.64E-001 

·-------·-··· 
2.98E+003 

3.5E+003 

3.4E+OOO 

7.4E-002 

3.1E+OOO 

2.3E-001 

O.OE+OOO 

3.9E-002 

2.35E-002 

O.OE+OOO 

1.3E-002 

9.9E+002 

I 



I

IScenario Timeframe: 

Receptor Population: 

Receptor Age: 

Filt· c·\projects\acs\rsktbls\l.GOVRCTAAA. WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater Lower Aquifer Area 1 1, 1-Dichloroethane 

Tap Water 1 .2-Dichlorobenzene 

1 ,2-Dichloroelhene (total) 

1 ,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2 .2-0xybis( 1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyl-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

Aroclor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyl)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octylphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Current 

Worker • 

Adult 

Ingestion 

1.46E-007 

1.28E-005 

5.22E-005 

t.77E-003 

1.07E-004 

4.27E-008 

TABLE 6-t-t9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

I 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

1 , 1-Dichloroethane 

1 .2-Dichlorobenzene 

1 ,2-Dichloroethene (total) 

1 ,3-Dichlorobenzene 

3.12E-009 1.4-Dichlorobenzene 

2.35E-008 2 ,2-0xybis( t-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

7.75E-007 Aroclor-1248 

t.89E-008 Arsenic 

Barium 

1.42E-005 Benzene 

Benzoic Acid 

7.76E-008 bis(2-Chloroethyi)Ether 

4.85E-Ot0 bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

9.26E-009 Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octy!phthalale 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/NitrUe 

Phenol 

Selenium 

Thallium 

Toluene 

I 
Non~Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

circulatory system 2.24E-003 6.71E-006 2.24E-003 

CNS 4.87E-003 1.00E-004 4.97E-003 

kidney 1.34E-002 4.51E-005 1.34E-002 

circulatory system 8.60E-004 2.52E-005 8.85E-004 

Gl tract 2.87E-003 5.99E-005 2.93E-003 

low body wt 6.45E-002 1.16E-004 6.46E-002 

generalized 4.73E-002 2.39E-004 4.75E-002 

Gltract 1.16E-002 5.57E-004 1.22E-002 

liver 2.24E-003 7.54E-006 2.24E-003 

liver 6.45E-004 7.t8E-007 6.46E-004 

respiratory 1.34E-00t 6.96E-004 t.35E-00t 

circulatory system 2.4tE-003 8.t2E-007 2.4tE-003 

kidney 

liver O.OOE+OOO 

circulatory system 1.63E+OOO S.BOE-004 t.63E+OOO 

NA 9.71E-002 3.27E-005 9.7tE-002 

blood disorders 2.87E+002 2.26E+OOO 2.89E+002 

Gl tract 2.80E-005 6.88E-008 2.80E-005 

reproductive 

liver 2.t5E-003 2.39E-005 2.17E-003 

kidney 5.33E-002 3.60E-004 5.37E-002 

liver O.OOE+OOO 1.84E-003 1.84E-003 

liver 4.09E-002 t.tOE-004 4.tOE-002 

kidney 

liver 2.90E-006 2.90E-006 

NA 9.03E-003 3.05E-003 1.21E-002 

low bodywt 9.68E-005 1.57E-007 9.69E-005 

liver 9.46E-002 2.57E-003 9.72E-002 

1.46E+OOO 4.93E-004 1.46E+OOO 

kidney 1.85E+OOO 6.24E-004 t.85E+OOO 

liver 1.43E-004 3.95E-007 t.44E-004 

circulatory system 3.05E-002 ?.IOE-004 3.12E-002 

low bodywt 2.28E-002 t.54E-005 2.28E-002 

fetotoxic 1.46E-001 1.46E-00t 

liver 3.44E-003 6.38E-006 3.45E-003 

liver 1.07E-002 3.60E-006 t.O?E-002 

NA 4.42E-00t 1.49E-004 4.42E-001 

liver 9.89E-002 !.SOE-003 1.00E-00t 

file://c:/proiects/acsVsktbls/LGOVRCTAAA.VtfK4


File· c·\projects\acs\rsktbls\LGOVRCTAAA WK4 

I I 
Medium Exposure Exposure 

Medium Point 

--

I Air Indoor Use 

Vapors 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Chemical 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

1, 1-Dichloroethane 

1 .2-Dichlorobenzene 

1 ,2-Dichloroethene (total) 

1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2 ,2-0xybis( 1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

Arodor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octytphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Current 

Worker• 

Adult 

Ingestion 

····--------
1.93E-003 

TABLE 6-1-19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

-----·-···- ····--------- -------------
1.51E-005 1.94E-003 (Total) 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethene (total) 

1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2 -Oxybis( 1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

Arodor-1248 

3.30E-005 Arsenic 

Barium 

1.11E-003 Benzene 

Benzoic Acid 

6.74E-005 bis(2-Chloroethyi)Ether 

2.68E-008 bis(2-Ethylhexyt)Phthalate 

7.48E-006 Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octytphthalate 

Diethylphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

circulatory system 2.46E-002 8.29E-006 2.46E-002 

liver 

fetotoxic 1.29E-002 3.65E-004 1.33E-002 

thyroid 1.46E-002 9.86E-006 1.46E-002 

------- ----- -- -------- ·····- -------------- ------ -------
2.93E+002 2.27E+OOO 2.95E+002 

kidney 9.95E-004 9.95E-004 

low body weight 3.04E-002 3.04E-002 

respiraiory system 8.04E-003 8.04E-003 

liver 2.34E-004 2.34E-004 

liver 

NA 

CNS 1.61E-003 1.61E-003 

NA O.OOE+OOO 

respiratory system 1.50E+OOO 1.50E+OOO 

respiratory tract 2.06E+OOO 2.06E+OOO 

NA 

respiratory tract 

fetotoxic 3.02E+001 3.02E+001 

blood disorders 3.15E+002 3.15E+002 

liver 

NA 

respiratory tract 

liver 1.03E-001 1.03E-001 

fetotoxic 3.51E-003 3.51E-003 

kidney 

respiratory tract 2.03E-002 2.03E-002 

respiratory tract 1.61E+003 1.61E+003 

respiratory tract 6.23E-006 6.23E-006 

circulatory system 4.23E-001 4.23E-001 

respiratory tract 

file://c:/projecls/acs/rsktblsVLGOVRCTAAA.WK4


File· C'\projecls\acs\rsktbls\LGOVRCTAAA WK4 

I I 
Medium Exposure Exposure 

Medium Point 

L 

TABLE 6-1-19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Scenario Timeframe: Current j 
Receptor Population: Worker • II 

~R=e=ce=p=t=or=A=g~e=:===========A=d=u=lt=======~ 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

Phenol Phenol 

Selenium Selenium 

Thallium Thallium 

Toluene Toluene 

Vanadium Vanadium 

Vinyl Chloride Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 
·---- ------- ----- ----···----- ----- ---- ------------

1.22E-003 1.22E-003 

T olaf Risk Across Groundwater I 3.2E-003 I 
Total Risk Across All Media and All Exposure Routes I 

I 

Primary 

Target Organ 

CNS 

CNS 

CNS 
------ ---------

Non-Carcinogenic Hazard Quotient 

Ingestion 

------- ----

Inhalation Dermal 

1.08E-001 

---------- ----- ····----
1.96E+003 

Total Risk Across Groundwater 

-Total Circulatory System HI -

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI= 

Total Skin HI= 

Total Gl Tract HI= 

Total Thyroid HI = 

Total Respiratory Tract HI = 

Total CNS HI = 

Total Blood Disorders HI = 

Total 

Exposure 

1.08E-001 

-----·------
1.96E+003 

I 2.3E+003 I 

2.5E-002 

1.9E-002 

1.9E+OOO 

1.5E-001 

O.OE+OOO 

file://c:/projecls/acs/rsktbls/LGOVRCTAAA.WK4


F•le· Ar@a1RME wk4 \ n sum Ta1RME -

c I 

Exposure Exposure Chemical 

Medium Point 

Soil Soil I Area 1, Soil (0' to 10') 1,1-Dichloroethane 

1,1, 1-Tlichloroethane 
1,1 ,2-Tiichloroethane 
1,1 ,2,2-Tetrachloroethane 

1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 

1 ,2-Dichloroethene (total) 
1 ,2-Dichloropropane 

1 ,2,4-Tlichlorobenzene 
1 ,3-Dichlorobenzene 

1,4-Dichlorobenzene 
2-Butanone 

2-Methylnaphthalene 
2-Methylphenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 

4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-DDT 
Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arodor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 

Cadmium 
Chlorobenzene 

Chlorofonm 
Chromium 3+ 
Chrysene 
cis-1 ,2-Dichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 

Diethytphthalate 
Dimethylphthalate 

Di-n-but •lphthalate 

Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 
Exposure 

-- 1, 1-Dichloroethane 
-- 1,1, 1-Trichloroethane 

9.8E-009 -- 1.1E-006 1.1E-006 1,1 ,2-Tiichloroethane 
1.6E-008 -- 2.1E-.006 2.1E-006 1 , 1, 2, 2-Tetrachloroethane 

- 1,2-0ichlorobenzene 
7.7E-008 -- 6.8E-006 6.8E-006 1 ,2-Dichloroethane 

-- 1 ,2-Dichloroethene (total) 
3.2E-008 -- 2.8E-006 2.8E-006 1 ,2-Dichloropropane 

-- 1,2,4-Trichlorobenzene 

-- 1,3-Dichlorobenzene 
2.6E-009 -- 2.3E-007 2.3E-007 1 ,4-Dichlorobenzene 

-- 2-Butanone 

-- 2-Methylnaphthalene 

-- 2-Methylphenol 

-- 2,4-Dichlorophenol 

-- 2,4-Dimethylphenol 

-- 4-Methyl-2-pentanone 

-- 4-Methylphenol 

5.0E-008 -- 4.4E-006 4.4E-006 4,4'-DDT 

-- Acenaphthene 

-- Acetone 
-- Aluminum 

-- Anthracene 

-- Antimony 

2.2E-006 -- 2.0E-004 2.0E-004 Arodor-1242 

3.1E-006 -- 2.7E-004 2.7E-004 Arodor-1248 

4.2E-006 -- 4.2E-004 4.2E-004 Arodor-1254 

9.3E-007 -- 8.2E-005 8.3E-005 Arodor-1260 

1.1E-007 -- 1.0E-005 1.0E-005 Arsenic 

-- Barium 
4.1E-006 -- 4.0E-004 4.0E-004 Benzene 

- Benzoic Acid 

2.6E-009 -- 2.3E-007 2.3E-007 Benzo(a)anthracene 

2.8E-008 - 2.9E-006 3.0E-006 Benzo(a)pyrene 

6.0E-009 - 5.3E-007 5.4E-007 Benzo(b)ftuoranthene 

6.0E-010 -- 5.3E-008 5.4E-008 Benzo(k)ftuoranthene 

- Beryllium 

2.4E-007 - 2.1E-005 2.1E-005 bis(2-Chloroethyl) ether 

7.7E-007 -- 6.8E-005 6.8E-005 bis(2-Ethylhexyl)phthalate 

- Butylbenzylphthalate 

-- Cadmium 

- Chlorobenzene 

2.7E-007 - 2.5E-005 2.5E-005 Chlorofonm 

- Chromium 3+ 

4.0E-011 - 8.6E-009 8.7E-009 Chrysene 

- cis-1 ,2-Dichloroethene 

- Cobalt 

- Copper 

- Cyanide (total) 

- Dibenzofuran 

- Diethylphthalate 

- Dimethylphthalate 

- Di-n-butviPhthalate 

I 

-1 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure J 

I circulatory 5.6E-005 -- 4.9E-003 5 OE-003 
liver 2.7E-001 -- 2.3E+001 2.4E+001 

blood disorders 5.1E-004 -- 5 6E-002 5.6E-002 
liver 1.6E-005 -- 2.1E-003 2.1E-003 
CNS 7.9E-005 -- 6.9E-003 ?.OE-003 

fetotoxic 3.4E-004 -- 3.0E-002 3.0E-002 
kidney 6.8E-003 -- 6.0E-001 6.0E-001 
Gl tract --

low bodywt 1.1 E-004 - 9.6E-003 9.7E-003 
circulatory 7.4E-006 - 6.5E-004 6.6E-004 

Gl tract 4.4E-005 - 3.9E-003 3.9E-003 
liver 2.2E-004 - 2.1E-002 2.1E-002 

Gl tract 4.1E-003 -- 3.6E-001 3.6E-001 
liver 6.2E-005 -- 5.4E-003 5.5E-003 

kidney 3.5E-004 -- 3.1E-002 3.1E-002 
generalized 1.5E-004 -- UE-002 1.4E-002 

liver 4.8E-003 -- 4.2E-001 4.2E-001 
respiratory 8.9E-004 - 1.2E-001 1.2E-001 
fetotoxic 3.5E-003 -- 3.1E-001 3.1E-001 

eyes 4.6E-005 -- 4.1E-003 4.1E-003 
fetotoxic 1.6E-003 -- 1.8E-001 1.9E-001 

circulatory 2.1E-003 -- 1.8E-001 1.9E-001 
Gl tract 9.3E-007 -- 8.2E-005 8.3E-005 

skin 5.3E-003 - 4.7E+001 4.7E+001 
liver -
liver -
liver 1.3E+OOO - 1.3E+002 1.3E+002 

circulatory -
circulatory 3.0E-003 - 2.8E-001 2.8E-001 

5.8E-004 - 5.1E-002 5.2E-002 
blood disorders 5.6E-001 - 5.5E+001 5.5E+001 

Gl tract 8.2E-007 - 7.3E-005 7.3E-005 

--
--
--
--

kidney 2.0E-004 -- 1.7E+OOO 1.7E+OOO 

reproductive -
liver 3.3E-002 - 2.9E+OOO 2.9E+OOO 

mammary 6.1E-004 -- 5.3E-002 5.4E-002 

kidney 3.6E-003 - 1.3E+001 1.3E+001 

liver 1.3E-004 - 3.6E-002 3.6E-002 

circulatory 5.3E-002 -- 4.9E+OOO 5.0E+OOO 

liver 1.5E-005 - 3.3E-001 3.3E-001 

liver -
circulatory 3.0E-002 -- 2.7E+OOO 2.7E+OOO 

heart 3.1E-005 - 2.7E-003 2.8E-003 

liver 3.4E-004 - 4.9E-002 S.OE-002 

liver 4.7E-005 -- 8.3E-003 8.4E-003 

dec growth rate 2.7E-004 -- 2.3E-002 2.4E-002 

lowbodywt 7.6E-006 -- 6.7E-004 6.8E-004 

Gl tract 1.5E-006 - 1.3E-004 1.3E-004 

liver 6.3E-004 - 5.7E-002 5.8E-002 



Scenario Timeframe Futur~;:] 
Receptor Population Trespasser 
Receptor Age: Adolescent 

Fole Area1RME wk4 \ TT sum Ta1RME 

Medium 

Di-n-octylphlhalale 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Iron 
lsophorone 

Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 

Phenol 
Pyrene 

Selenium 
Silver 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroelhene 
Vanadium 
Xylenes (total) 

Zinc 
(total) 

AIR Area 1, Soil (0' Ia 1 0' 1,1-Dichloroethane 
1, t . 1-Trichloroethane 
1, t ,2-Trichloroethane 
t ,1,2,2-Tetrachloroethane 
t ,2-Dichlorobenzene 

1,2-Dichloroethane 
1,2-Dichloroethene (lolal) 
1,2-Dichloropropane 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
t ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2,4-Dinitrololuene 
2,4,5-Trichlorophenol 
2,6-Dinilrotoluene 
3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 
4-Melhylphenol 

'='========'======='========' 4-Nitrophenol 

Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

2.0E-008 
1.3E-008 

5 9E-009 

9.0E-008 

5.0E-008 

9.1E-006 

6.5E-007 

American Chemical Services Site 

7.9E-009 
1.2E-OOB 

5.2E-OOB 

4.2E-009 

2.2E-006 
1.2E-006 

5.2E-007 

1.4E-005 

4.4E-006 

B.OE-004 

S.BE-005 

2.4E-003 

2.2E-006 
1.2E-006 

5.3E-007 

1.5E-005 

4.4E-006 

8.1E-004 

5.9E-005 

2.4E-003 

7.9E-009 
1.2E-OOB 

5.2E-OOB 

4.2E-009 

Di-n-octylphlhalale 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 

Selenium 
Silver 

Styrene 
Tetrachloroethane 
Toluene 
Trichloroethene 

Vanadium 
Xylenes (total) 
Zinc 

1, 1-Dichloroethane 
1,1,1-Trichloroethane 
t, t ,2-Trichloroethane 

(total) 

1, t ,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
t ,2-Dichloroethene (total) 
t ,2-Dichtoropropana 
1,2.4-Trichlorobenzene 
1, 3-Dichlorobenzene 
1,4-Dichtorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Melhylphenol 
2,4-Dichlorophenol 
2,4-Dimethytphenol 
2,4-Dinitrololuene 
2,4,5-Trichlorophenol 
2, 6-Dinilrotoluene 
3,3'-Dichlorobenzidine 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroohenol 

hver 
kidney 
skeletal 

liver 
low body WI 

kidney 

CNS 
kidney 

low body WI 
liver 

fetotoxic 
circur a tory 
low body WI 

fetotoxic 
liver 
liver 
liver 
liver 
skin 
liver 
liver 
liver 
liver 

circulatory 
fetotoxic 
thyroid 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 

CNS 

CNS 

1.2E-004 
1.7E-002 
2.4E-005 
6.0E-005 
1.9E-004 
1.0E-002 
5.7E-003 
3.8E-004 

1.4E-002 

2.4E-003 
?.OE-004 
5.9E-003 
1.0E-004 
1.4E-004 
1.7E-004 
7.9E-006 
5.0E-005 
2.2E-005 
8.5E-005 
1.1E-004 
2.1E-001 
2.5E-001 
1.2E-001 
4.3E-004 
3.2E-003 
1.9E-004 
2.9E+OOO 

4.0E-005 
1.0E-003 

8.3E-004 
4.9E-003 

1.2E-002 
4.3E-006 
1.9E-009 
t.OE-005 
7.4E-009 
5.4E-003 

B.OE-004 

1.1E-002 
1.6E+OOO 
2.1E-003 
5.3E-003 
2.1E-002 
8.9E-001 
5 OE-001 
3.3E-002 

1.3E+OOO 

3.9E-001 
6.BE-002 
5.2E-001 
1.8E-001 
1.4E-002 
1.5E-002 
7.0E-004 
4.4E-003 
1.9E-003 
3.6E-002 
1.0E-002 
1.9E+001 
2.2E+001 
1.tE+OOt 
3.7E-002 
3.1E-001 
5.7E-002 
3.4E+002 

t.3E+OOO 

3.9E-001 
6.9E-002 
5.2E-001 
1.8E-00t 
1.4E-002 
1.5E-002 
7.0E-004 
4.4E-003 
1.9E-003 
3.6E-002 
t.OE-002 
1.9E+001 
2.3E+001 
t.tE+OOt 
3.BE-002 
31E-00t 
5.7E-002 
3.4E+002 

4.0E-005 
t.OE-003 

B.3E-004 
4.9E-003 

t.2E-002 
4.3E-006 
1.9E-009 
t.OE-005 
7.4E-009 
SAE-003 

B.OE-004 



Fie· Area1RME wk4 \IT sum Ta1RME 
" " 

I 

Medium Exposure Exposure Chemical 
Medium Point 

4,4'-DDD 
4,4'-DDE 

4,4'-DDT 
Acenaphthene 

Acenaphlhylene 

Acetone 
Aldrin 

alpha-BHC 
Anthracene 

Antimony 
A rector- 1242 
Aroclor-1248 

Aroctor-1254 
Aroclor-1260 

Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pery1ene 
Benzo(k)fluoranthene 

Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2·Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chlorofonm 
Chromium 3+ 
Chromium 6+ 
Chrysene 

cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 

Dibenzofuran 
Dibenzo(a,h)anthracene 

Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-<Jctylphthatate 
Endosulfan I 
Endrin 
Endrin ketone 

Ethyl Benzene 
Fluoranthene 
Fluorene 

Table 6-1·20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation 

I 
Dermal Total 

Exeosure I 
"" - 4,4'-DDD 
"" - 4,4'-DDE 
"" 5.9E.Qt3 "" 5.9E.Q13 4,4'-DDT 
"" - Acenaphthene 
"" "" Acenaphthylene 
"" "" Acetone 

- 2 7E.Q12 - 2.7E.Q12 Aldrin 

- 5.5E.Q14 - 5.5E.Q14 alpha-BHC 

- - Anthracene 
"" - Antimony 

- 2.2E.Q11 "" 2.2E-011 Aroc/or- 1242 
"" 1.8E-011 "" 1.8E-011 Aroclor-1248 

"" 2.7E.Q11 - 2.7E.Q11 Arodor-1254 

- 3.4E.Q11 - 3.4E.Q11 Arodor-1260 

- 2.9E.Q11 "" 2.9E.Q11 Arsenic 
"" - Barium 

- 1.3E.Q07 - 1.3E.Q07 Benzene 

- "" Benzoic Acid 
"" "" Benzo(a)anthracene 

- 1.6E.Q13 "" 1.6E.Q13 Benzo(a)pyrene 

- "" Benzo(b)fluoranthene 

"" "" Benzo(g,h,i)perytene 

"" - Benzo(k)fluoranthene 

- - Benzyl Alcohol 

"" 3.0E.Q12 "" 3.0E.Q12 Beryllium 

- 3.0E.Q14 - 3.0E.Q14 beta-BHC 
"" 2.2E.Q07 - 2.2E.Q07 bis(2-Chloroethyl) ether 

- 1.8E.Q12 - 1.8E.Q12 bis(2-Ethylhexyl)phthalate 

"" - Butylbenzylphthalate 

·- 5.8E.Q11 "" 5.8E.Q11 Cadmium 

·- - Carbon Disulfide 

·- ·- Chtorobenzene 

- 3.BE.Q07 - 3.BE.Q07 Chlorofonm 

- - Chromium 3+ 

- 6.6E.Q10 - 6.6E.Q10 Chromium 6+ 

- - Chrysene 

- - cis-1,2-Dichloroethene 

"" - Cobalt 

- - Copper 

- - Cyanide (total) 

- - Dibenzofuran 

- - Dibenzo(a,h)anthracene 

- 1.4E.Q12 - 1.4E.Q12 Dieldrin 

- "" Diethylphthalate 

- - Dimethylphthalate 

- - Di-n-butylphthalate 

- - Di-n-<Jctytphthalate 

- - Endosulfan I 

- - Endrin 

- - Endrin ketone 

- - Ethyl Benzene 

- - Fluoranthene 

"" Fluorene 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation 0~-- Total 
Target Organ ~~ 

I "" "" 

"" -
liver "" "" 

"" -
"" "" 

"" "" 

"" -
"" "" 

"" "" 

"" "" 

"" "" 

"" "" 

"" "" 

"" "" 

respiratory - -
fetotoxic "" 1.1E.Q05 - 1.1E.Q05 

blood disorders - 3.2E-002 - 3.2E.Q02 
"" "" 

"" "" 

"" -
"" "" 

"" "" 

- "" 

"" -
respiratory "" 7.6E.Q07 "" 7.6E-007 

"" "" 

liver - -
- -
- -
"" -
-· 5.2E.Q10 - 5.2E.Q10 

liver -- 1.8E-003 - 1.8E-003 

liver "" 6.5E-001 - 6.5E-001 

- -
respiratory - -

-- -
- -
- ·-
"" -
·- -
- -
- -
- -
- -
- -
- "" 

- ·-
- -
- -
"" -

respiratory "" 1.9E.Q04 - 1.9E.Q04 

"" -
- -



~
en a rio Timerrame Future ] 

ceplor Population Trespasser 

~~~~·~·~o~rA~g~e~:==~A~d~ol~e~sc~e~nl~===== 

Fie lve 1RME k4\ n '. . .w _sum T 1RME . 
I EI-· Exposure Chemical 

Medium Point 

I I gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n-
lndeno( 1, 2, 3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Phthalic anhydride 
Pyrene 
Selenium 
Silver 

Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total) 

Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

lngeslion Inhalation De!TT1al Total 

Ex~l 
-- 1.5E-013 -- 1.5E-013 gamma-Chlordane 
-- 2.4E-016 - 2.4E-016 Heptachlor 
-- 2.3E-016 -- 2.3E-016 Heptachlor epoxide 
-- 4.1E-015 - 4.1E-015 Hexachlorobenzene 

- 1.9E-013 - 1.9E-013 Hexachlorobutadiene 
- -- Hexane, n-
- - lndeno(1,2,3-cd)pyrene 
-- - lsophorone 
-- - Lead 
- -- Manganese 

-- -- Mercury 
-- 1.2E-007 - 1.2E-007 Methylene Chloride 

- - m,p-xylene 

- - Naphthalene 

- -- Nickel 

-- - N-Nilrosodiphenylamine 

-- - ortho-xylene 

- -- Pentachlorophenol 

- - Phenanthrene 

-- - Phenol 

-- -- Phthalic anhydride 

-- -- Pyrena 

-- -- Selenium 

-- - Silver 

- - Styrene 

-- 1.5E-008 - 1.5E-008 Tetrachloroethene 

- -- Thallium 

-- - Toluene 

- 3.7E-008 -- 3 7E-008 Trichloroethane 

- - Vanadium 

-- 1.2E-009 - 1.2E-009 Vinyl Chloride 

- - Xylenes (total) 

- - Zinc 
----- -------- --- ----- ----------- .. 

(to tall 9. ?E.{)(ji - -- -ii.7E"-i:>oi·· 
Total Risk Across Subsulface So11 I 2.4E-003 I 

Total Risk Across All Media and All Exposure Routes I Rese!Ved I 

I 

Primary 
Tarael Organ 

I 
I 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Total 

--
--
--
--
-
--
-
--
--
--
--
--
-
-
-
--
-
-
--
--
--
--
--
--
-
--
-
--
--
--
-
-
------ . --

Exposure I 
2.5E-008 -- 2.5E-008 

--
--
--
--
--
--
--
--

2.1E-004 -- 2.1E-004 
1.9E-007 - 1.9E-007 
9.9E-004 - 9.9E-004 

--
7.2E-003 -- 7.2E-003 

--
-
-
-
--
-
--
--
-
--

2.2E-005 - 2.2E-005 

B.SE-004 - 6.5E-004 

-
2.9E-003 -- 2.9E-003 

--
--
--
--
- -- ... ---- ---------- --- ---------·· 7:2E::Oa1· 7.2E-001 

Total Hazard Index Across Subsurface Soil I 3.4E+002 I 

idn Hi: 1.6E+001 I Total K ey I 
Total Skin HI: ll:=~~~;==~l 4.7E+001 I 

Total Thyroid HI: l:l==~~~~~~ 
Total Liver Hi: I 

5.7E-002 ::::J 
2.1E+002 I 

Total Circulatory System HI: l:c=~~~~=il 8.7E+OOO I 
Total CNS HI: ~~ =~~~== 

Total Fetotoxic HI: ~~ =~~~===i 
1.6E-002 I 
9.3E-001 I 

Total Gl Tract HI: I~L=~~~~~ 
Total Respiratory HI: C 

3.7E-001 I 
1.2E-001 I 

Total Eyes HI: icC=;~~~;===: I 
Total Reproductive HI: :=1 ='~~~===:1 

4.1E-OOJ I 
O.OE+OOO I 

Total Mammary HI: :=1 ~~~~=(I 
Total Adrenal HI: I~C==~~~==:I 

5.4E-002 I 
O.OE+OOO I 

Total Heart HI: ~~ ='~~~=(I 
Total Skeletal System HI: ~~ ==~~~===:I 

2.BE-003 I 
5.4E-003 I 

Total Thyroid HI: I~=""';=;~==: I 
Total Blood Disorders HI: l!ol==~~===='.l 

5.7E-002 I 
5.5E+001 I 



Scenario Timeframe Future ~ 
RecepJor Populalion Trespasser 

Re Q!or Ag~d~_g~ 

Filll__hr~a1CTwk.4\TI sum Ta1CT 

I 

Medium Exposure Exposure Chemical 

Medium Pain! 

Soil Soil 1 Area 1. Soil (0' to 1 0') 1,1-Dichloroethane 
1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

1,1 ,2,2-Telrachloroelhane 

1.2-Dichlorobenzene 

1 ,2-Dichloroelhane 

1 ,2-Dichloroethene (Ictal) 
1 ,2-Dichloropropane 

1,2,4-Trichlorobenzene 
1, 3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Methylnaphlhalene 

2-Methylphenol 
2,4-Dichlorophenol 

2,4-Dimethylphenol 

4-Methyl-2-pentanone 

4-Melhylphenol 

4,4'-DDT 

Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 
Aroclor-1242 

Aroclor-1248 

Aroclor -1254 

Aroclor-1260 

Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b )fluoranthene 

Benzo(k)fluoranlhene 
Beryllium 

bis(2-Chloroethyl) ether 

bis(2-Eihylhsxyl)phthalale 
Butylbenzylphlhalate 

Cadmium 
Chlorobenzene 

Chlorofonn 

Chromium 3• 
Chrysene 
cis-1 ,2-Dichloroethene 

Cobalt 

Copper 
Cyanide (total) 

Dibenzofuran 
Diethylphlhalale 

Dimethylphthalate 

Di-n-bulvlohthalate 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exoosure 
.. 1, 1 -Dichloroethane 

- 1, 1, 1-Trichloroethane 
2.2E-010 - 7.7E-009 7.9E-009 1,1 ,2-Trichloroethane 

3.7E-010 - 1.5E-OOB 1.5E-OOB 1.1 ,2,2-Telrachloroethane 

- 1 ,2-Dichlorobenzene 

1.7E-009 - 4.9E-008 5.1E-OOB 1,2-Dichloroelhane 

- 1 ,2-Dichloroelhene (total) 

7.0E-010 - 2.0E-OOB 2.1E-008 1,2-0ichloropropane 

- 1, 2,4-T richlorobenzene 

- 1.3-0ichlorobenzene 
5.9E-011 .. 1.7E-009 1.7E-009 1.4-0ichlorobenzene 

- 2-Butanone 

- 2-Methylnaphlhalene 

- 2-Methylphenol 

- 2.4-Dichlorophenol 

- 2.4-Dimelhylphenol 

- 4-Methyl-2-pentanone 

- 4-Melhylphenol 

1.1 E-009 - 3.2E-OOB 3.3E-008 4,4'-DDT 

- Acenaphthene 

- Acetone 
.. Aluminum 
.. Anthracene 

- Antimony 

4.9E-OOB - 1.4E-006 1.5E-006 Aroclor-1242 

6.8E-008 - 2.0E-006 2.0E-006 Aroclor-1248 

9.4E-008 - 3.0E-006 3.1E-006 Aroclor-1254 

2.1E-008 - S.OE-007 6.2E-007 Aroclor -1260 

2.5E-009 - 7.5E-008 7.8E-008 Arsenic 

- Barium 

9.0E-008 - 2.9E-006 J.OE-006 Benzene 

- Benzoic Acid 

5.8E-011 - 1.7E-009 1.7E-009 Benzo(a)anthracene 

6.3E-010 - 2.1E-008 2.2E-008 Benzo(a)pyrene 

1.3E-010 - 3.9E-009 4.0E-009 Benzo(b)fluoranthene 

1.3E-011 - 3.9E-010 4.0E-010 Benzo(k)fluoranthene 

- Beryllium 

5.3E-009 - 1.5E-007 1.6E-007 bis(2-Chloroethyl) ether 

1.7E-008 - 4.9E-007 5.1E-007 bis(2-Ethylhexyl)phlhalale 

- Bulylbenzylphthalate 

- Cadmium 

- Chlorobenzene 

6.0E-009 - 1.BE-007 1.9E.007 Chloroform 

- Chromium 3+ 

8.9E-013 - 6.3E-011 6.4E-011 Chrysene 

- cis-1,2-0ichloroethene 

- Cobalt 

- Copper 

- Cyanide (total) 

- Oibenzofuran 

- Diethylphthalate 

- Dimethylphlhalate 

Di-n-buMohthalate 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Tarqel Oroan Exoosure 
circulatory 1.4E-005 -- 4.2E-004 4.3E-004 

liver 6.9E-002 - 2.0E•OOO 2.1E•OOO 

blood disorders 1.3E-004 -- 4.7E-003 4.9E-003 
liver 4.3E-006 -- 1.BE-004 1.BE-004 

CNS 2.0E-005 .. 5.9E-004 6.1E-004 
tetotoxic B.BE-005 - 2.5E-003 2.6E-003 
kidney 1.8E-003 - 5.0E-002 5.2E-002 
Gllract .. 

lowbodywt 2.BE-005 - B.1E-004 8.4E-004 
circulatory 1.9E-006 - 56E-005 5.7E-005 

Gltracl 1.1E-005 -- 3.3E-004 3.4E-004 

liver 5.8E-005 ·- 1.8E-003 1.8E-003 
Gltract 1.1E-003 - J.OE-002 3.1E-002 

liver 1.6E-005 .. 4.6E-004 4.BE-004 

kidney 9.0E-005 .. 2.6E-003 2.7E-003 

generalized 3.9E-005 - 1.1E-003 1.2E-003 

liver 1.2E-003 .. 3.6E-002 3.7E-002 

respiratory 2.3E-004 .. 1.0E-002 1.1E-002 

fetotoxic 9.1E-004 - 2.6E-002 2.7E-002 

eyes 1.2E-005 - 3.5E-004 3.6E-004 

fetotoxic 4.3E-004 - 1.6E-002 1.6E-002 

circulatory 5.4E-004 .. 1.6E-002 1.6E-002 

Gl tract 2.4E-007 .. 6.9E-006 7.2E-006 

skin 1.4E-003 - 3.9E•OOO 3.9E•OOO 

liver -
liver -
liver 3.3E-001 - 1.1E•001 1.1E+001 

circulatory --
circulatory 7.7E-004 - 2.3E-002 2.4E-002 

1.5E-004 - 4.3E-003 4.5E-003 

blood disorders 1.4E-001 - 4.6E•OOO 4.8E•OOO 

Gl tract 2.1E-007 - 6.2E-006 6.4E-006 

-
-
-
-

kidney 5.1E-005 - 1.5E-001 1.5E-001 

reproductive -
liver B.SE-003 - 2.5E-001 2.5E-001 

mammary 1.6E-004 - 4.5E-003 4.7E-003 

kidney 9.3E.004 - 1.1E+OOO 1.1E+OOO 

liver 3.3E-005 - 3.1E-003 3.1E-003 

circulatory 1.4E-002 - 4.2E-001 4.3E-001 

liver 3.9E-006 - 2.8E-002 2.8E-002 

liver -
circulatory 7.9E-003 .. 2.3E-001 2.4E-001 

heart B.OE-006 - 2.3E-004 2.4E-004 

liver 8.7E-005 - 4.2E-003 4.3E-003 

liver 1.2E-005 - 7.1E-004 7.2E-004 

dec growth rate 6.9E-005 - 2.0E-003 2.1E-003 

lowbodywt 2.0E-006 - 5.7E-005 5.9E-005 

Gl tract 3.9E-007 - 1.1E-005 1.2E-005 

liver 1.6E-004 4.9E-003 5.0E-003 



Ft AI CT k 

[~" 

Scenario T1meframe Futur;--=1 
Receptor Population Trespasser 
R ceP.:tor Age· Adolescent. 

sum Ta1CT 

I 

Exposure Exposure 
Medrum Point 

AIR Area 1, Soil (0' to 1 0') 

Chemical 

Di-n-octylphthalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xylene 

Naphthalene 
Nickel 
ortho-xylene 

Pentachlorophenol 

Phenol 
Pyrene 

Selenium 
Silver 
Styrene 
Tetrachloroethene 

Toluene 
Trichloroethane 
Vanadium 
Xylenes (total) 
Zinc ---

(total) 

1, 1-Dichloroethane 
1,1, 1-Trichloroethane 
1.1 ,2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 
1 ,2-Dichloroethene (total) 
1 ,2-Dichloropropane 
1 ,2,4-Trichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Melhylnaphlhalene 
2-Methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 

2,6-Dinitrotoluene 
3,3'-Dichlorobenzidine 
4-Methyl-2-pentanone 
4-Methvlohenol 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exp~ 
-- Di-n-octylphthalate 

-- Ethyl Benzene 

-- Fluoranthene 

-- Fluorene 
4.4E-010 -- 1.6E-008 1.6E-D08 Hexachlorobenzene 
2.9E-010 -- 8.4E-009 8.7E-009 Hexachlorobutadiene 

-- Iron 
1.3E-D10 -- 3.8E-D09 3.9E-D09 lsophorone 

-- Lead 

- Manganese 
-- Mercury 

2 OE-009 - 1.1E-007 1.1E-D07 Methylene Chloride 

- m,p-xylene 

-- Naphthalene 

-- Nickel 

- ortho-xylene 
1.1E-D09 - 3.2E-008 3.3E-D08 Pentachlorophenol 

- Phenol 

- Pyrena 

- Selenium 

-- Silver 

- S/yrene 

2.0E-D07 - 5.8E-D06 6.0E-D06 Tetrachloroethene 

- Toluene 
1.4E-D08 - 4.3E-D07 4.4E-D07 Trichloroethane 

- Vanadium 

- Xylenes (total) 

- Zinc ···------· -- .... ····------ -- ······----· ······----- ·--· 
5.8E-D07 UE-005 1.8E-D05 (total) 

- - 1, 1-Dichloroethane 

- -- 1,1, 1-Trichloroethane 

- 1.BE-Df0 -- 1.BE-Of0 1, 1,2-Trichloroethane 

- 2.7E-D10 -- 2.7E-D10 1,1 ,2,2-Tetrachloroethane 

- -- 1 ,2-Dichlorobenzene 

- 1.2E-009 -- 1.2E-D09 1 ,2-Dichloroethane 

-- -- 1 ,2-Dichloroethene (total) 

- - 1 ,2-Dichloropropane 

- -- 1 ,2,4-Trtchlorobenzene 

- -- 1 ,3-Dichlorobenzene 

- 9.4E-D11 - 9.4E-D11 1 A-Dichlorobenzene 

- - 2-Butanone 

- - 2-Hexanone 

- - 2-Methylnaphthalene 

- - 2-Methylphenol 

- - 2,4-Dichlorophenol 

- - 2,4-Dimethylphenol 

- - 2,4-Dinitrotoluene 

- - 2,4,5-Trichlorophenol 

- -- 2,6-Dinitrotoluene 

- -- 3,3'-Dichlorobenzidine 

- - 4-Methyl-2-pentanone 

- - 4-Meth •lohenol 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exp~ 

I 3.2E-005 -- 9.3E-004 9.6E-004 
liver 4.4E-003 -- 1 4E-D01 1.4E-001 

kidney 6.2E-006 -- 1.8E-D04 1.9E-004 
skeletal 1.6E-005 -- 4.5E-D04 4.7E-004 

liver 4.8E-D05 -- 1.7E-D03 1.8E-003 
low body w1 2.6E-D03 -- 7.5E-D02 7.8E-002 

1.5E-D03 -- 4.2E-D02 4.4E-D02 
kidney 9.7E-005 -- 2.8E-D03 2.9E-003 
CNS --

kidney 3.8E-003 -- 1.1E-D01 ·1.1E-001 
low bodyw1 --

liver 6.2E-004 -- 3.3E-D02 3.3E-D02 
fetotoxic 1.8E-004 - 5.8E-D03 6.0E-D03 

circulatory 1.5E-D03 -- 4.4E-D02 4.5E-D02 
lowbodyw1 2.6E-005 -- 1.5E-D02 1.5E-D02 

fetotoxic 3.6E-005 -- 1.2E-OD3 1.2E-D03 
liver 4.3E-D05 -- 1.2E-D03 1.3E-D03 
liver 2.1E-006 -- 5.9E-005 6.1E-005 
liver 1.3E-005 -- 3.7E-D04 3.9E-004 

liver 5.7E-006 -- 16E-004 1.7E-004 

skin 2.2E-005 -- 3.0E-003 3.0E-D03 

liver 3.0E-D05 -- 8.5E-D04 8.8E-D04 

liver 5.5E-002 -- 1.6E+OOO 1.6E+OOO 

liver 6.6E-D02 -- 1.9E+OOO 2.0E+OOO 

liver 3.1E-D02 -- 9.0E-D01 9.3E-D01 
circulatory 1.1E-D04 -- 3.2E-D03 3.3E-D03 

fetotoxic 8.2E-D04 - 2.6E-D02 2.7E-D02 

thyroid 5.0E-D05 -- 4.8E-D03 4.9E-D03 
······------ ··------·· -- ···- ----· ·--· ·------··· --
7.5E-D01 2.8E+001 2.9E+001 

kidney - 1.0E-D05 - 1.0E-D05 

liver - 2.7E-D04 - 2.7E-D04 

liver - -
liver - -

low body weight - 2.2E-004 -- 2.2E-004 

circulatory - 1.3E-003 - 1.3E-D03 

- --
- 3.1E-D03 -- 3.1E-D03 

liver - 1.1E-006 -- 1.1E-D06 

respiratory - 4.8E-010 -- 4.8E-D10 

liver - 2.6E-D06 -- 2.6E-D06 

CNS - 1.9E-D09 - 1.9E-D09 

CNS - 1.4E-D03 - 1.4E-D03 

- -
- --
- -

--
--

- --
- -

---
CNS - 2.1E-D04 -- 2.1E-004 

--



Scenario Timeframe Future 

Receptor Population Trespasser 

13.~.£!~Plt?.~e· Adolescent 

F~e· Area1rTwk4 n sum Ta1CT 

I 

Medium Exposure Exposure 
Medium Pain! 

Chemical 

4-Nitrophenol 
4,4'-DDD 
4.4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 

alpha-BHC 
Anthracene 
Antimony 
Arodor-1242 

Arodor-1248 
Aroclor-1254 
Arodor-1260 

Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
bela-BHC 
bis(2-Chloroelhyl) ether 
bis(2-Eihylhexyl)phthalale 
Butylbenzylphlhalate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium6+ 
Chrysene 
cis-1.2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Dl-n-butylphthalate 
Di-n-octylphthalate 
Endosu~an I 

Endrin 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

ExQosure I 
-- - 4-Nitrophenol 
-- - 4,4'-DDD 

-- -- 4.4'-DDE 

- 1.3E-014 - 1.3E-014 4.4'-DDT 

- - Acenaphthene 
-- - Acenaphthylene 

- - Acetone 

-- 6.0E-014 - 6.0E-014 Aldrin 

- 1.2E-015 - 1.2E-015 alpha-BHC 

- - Anthracene 

- - Antimony 

- 4.9E-013 - 4.9E-013 Arodor-1242 

- 3.9E-013 - 3.9E-013 Arodor-1248 

- 6.0E-013 - 6.0E-013 Arodor-1254 

-- 7.5E-013 - 7.5E-013 Arodor-1260 

-· 6.4E-013 - 6.4E-013 Arsenic 

- - Barium 

- 2.9E-009 - 2.9E-009 Benzene 
- - Benzoic Acid 

- - Benzo(a)anthracene 

- 3.5E-015 - 3.5E-015 Benzo(a)pyrene 

- - Benzo(b )fluoranthene 

- - Benzo(g.h.i)perytene 

- - Benzo(k)fluoranthene 

- - Benzyl Alcohol 

- 6.7E-014 - 6.7E-014 Beryllium 

- 6.7E-016 - 6.7E-016 beta-BHC 

- 4.8E-009 - 4.BE-009 bis(2-Chloroelhyl) ether 

- 4.1E-014 - 4.1E-014 bis(2-Ethylhexyl)phthalate 

- - Butylbenzylphthalate 

- 1.3E-012 - 1.3E-012 Cadmium 

- - Carbon Disulfide 

- - Chlorobenzene 

- 8.4E-009 -- 8.4E-009 Chloroform 

- - Chromium 3+ 

- 1.5E-011 - 1.5E-Q11 Chromium 6+ 

- - Chrysene 

- - cis-1,2-Dichloroethene 

- - Cobalt 

- - Copper 

- - Cyanide (total) 

- - Dibenzofuran 

- - Dibenzo(a,h)anthracene 

- 3.0E-014 - 3.0E-014 Dieldrin 

- - Diethylphthalate 

- - Dimelhylphthalate 

- - Di-n-butylphthalate 

- - Di-n-octylphthalate 

- - Endosuttan I 

- - Endrin 

-- - Endrin ketone 

- - Ethyl Benzene 
Fluoranthene 

I 

l Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total I 
Target Organ Ex~ 

I - --
-- -· 
-- --

liver -- --

- --

-- --
-- --
- --
-- --
- ·-
- --
- " 

- " 

- -
- " 

respiratory - -· 
fetotoxic - 2.9E-006 " 2.9E-006 

blood disorders - 8.2E-003 - 8.2E-003 

- -

-- -
- -· 
- --
- -· 
- ·-
- -

respiratory - 2.0E-007 - 2.0E-007 

-- " 

liver -- -
- --
- -
- -
- 1.3E-010 " 1.3E-010 

liver - 4.7E-004 -- 4.7E-004 

liver - 1.7E-001 -- 1.7E-001 

- -
respiratory - -

- -
- -
- -
- --
- -
- -
- -
- -
- -. - --
- -· 
- -
- -
- -

- --
respiratory - 5.0E-005 - 5.0E-005 



- -1 ------ ----
Scenario Timeframe Future 

[
Receptor Population Trespas.ser - --~ 
BM~Pl.o~e: Adolesce.l!L___j 

Ftre~1!1.CT.wk4 \ n_sum Ta11":T 

[=~ 
I 

Exposure Exposure Chemical 

Medium Point 

Fluorene 

gamma-Chlordane 

Heptachlor 
Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexane, n-
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 

Mercury 
Methylene Chloride 

m.p-xylene 
Naphthalene 
Nickel 

N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 

Phenanthrene 

Phenol 
Phthalic anhydride 
Pyrene 

Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethene 

Vanadium 
Vinyl Chloride 

Xylenes (total) 
Zinc 

notal 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Se!Vices Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Tolal 

Ex~ 
-- -- Fluorene 

-- 3.3E.015 -- 3 3E-015 gamma-Chlordane 

-- 5.4E-018 -- 5.4E-018 Heptachlor 

-- 5.2E-018 -- 5.2E-018 Heptachlor epoxide 

-- 9.1E.017 -- 9.1E-017 Hexachlorobenzene 

-- 4.3E.015 -- 4.3E.015 Hexachlorobutadiene 

-- -- Hexane, n-
-- -- lndeno(1 ,2,3-cd)pyrene 

-- -- lsophorone 

- -- Lead 

-- -- Manganese 

-- -- Mercury 

- 2.6E.009 -- 2.6E-009 Methylene Chloride 

-- -- m,p-xylene 

-- -- Naphthalene 

- -- Nickel 

- - N-Nitrosodiphenylamine 
.. .. ortho-xylene 

-· - Pentachlorophenol 

- .. Phenanthrene 
.. - Phenol 

·- .. Phthalic anhydride 

- - Pyrena 
.. - Selenium 
- - Silver 

- - Styrene 
.. 3.4E-010 .. 3.4E.010 T etrachloroethene 
.. .. Thallium 

- -· Toluene 

- 8.3E.010 - 8.3E-010 Trichloroethane 

- - Vanadium 

- 2.6E-011 .. 2.6E-011 Vinyl Chloride 

- .. Xylenes (total) 

- .. Zinc -- --------- -------------- ----- ------- -· ------------- --
2.2E.008 2.2E.008 (total) 

Total Risk Across Subsurface Soil I 1.8E.005 I 
·Total Risk Across All Media and All Exposure Routes I Reserved I 

I 

Non·Carcinogerlic Hazard Quotient 

-
Primary Ingestion Inhalation Dermal 

I 
Total 

Target Organ EXQOSure J 
I -- --

-- 6.6E-009 -- 66E.009 

-- --
-- -

liver -- --
kidney -- --

-- --
-- --
-- --

-- --
respiratory -- 5.4E.005 -- 5.4E-005 

CNS -- S.OE-008 -- S.OE-008 

respiratory -- 2.6E-004 -- 2.6E-004 

-- --
circulatory - 1.9E-003 -- 1.9E-003 
respiratory -- --

- -
- . . 
.. --
.. -
.. .. 
·- .. 
·- -
.. -
.. -

CNS ·- 5.7E.006 - 5.7E-006 

liver - 1.7E-004 -- 1.7E.004 

- -
CNS - 7.4E.004 - 7.4E.004 

respiratory - -
- -

CNS ·- -
CNS ·- ·-

- ------ ---- ---- ---------- -- -------- ----- ---- ----- -· 
1.9E.001 1.9E.001 

Total Hazard Index Across Subsurface Soil 2.9E+001 I 

Total K1dney HI. 1.4E+OOO 

Total Skin HI: 4.0E+OOO 

Total Thyroid HI: 4.9E.003 

Total Liver HI: 1.8E+001 

Total Circulalory System HI: 7.6E.001 

Total CNS HI: 3.0E.003 

Total Fetotoxic HI: 8.0E.002 

Total Gl Tract HI: 3.2E.002 

Total Respiratory HI: 1.1E.002 

Total Eyes HI: 3.6E.004 

Total Reproductive HI: O.OE+OOO 

Total Mammary HI: 4.7E.003 

Total Adrenal HI: O.OE+OOO 

Total Heart HI: 2.4E.004 

Total Skeletal System HI: 4.7E.004 
Total Thyroid HI: 4.9E.003 

Total Blood Disorders HI: 4.8E+OOO 



Scenario Timeframe: 

Receptor Population: 

Recefltor Age: 

Fl TRS1RME WK4 18: 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment I Fire Pond 

Area 1 

Future 

Trespasser 

Adolescent 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total) 

Table 6-1-22 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

Aluminum 

3.9E-007 1.7E-006 2.1E-006 Aroclor-1248 

1.4E-006 9.9E-006 1.1E-005 Aroclor-1254 

9.5E-008 1.3E-007 2.3E-007 Arsenic 

Barium 

Beryllium 

7.7E-009 3.4E-008 4.2E-008 bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

5.2E-013 2.4E-012 2.9E-012 Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 
·····--------- -------------- ------------ -----·····---

1.9E-006 1.2E-005 1.4E-005 (Total) 

Total Risk Across Sediments I 1.4E-005 I 

I 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

circulatory system 2.5E-003 1.1E-003 

liver 

liver 4.3E-001 3.0E+OOO 

circulatory system 2.5E-003 3.5E-003 

NA S.OE-004 2.2E-004 

kidney 8.1E-005 3.6E-003 

liver 3.3E-004 1.5E-003 

mammary 4.1E-007 1.8E-006 

kidney 6.6E-004 1.2E-001 

circulatory system 1.0E-007 4.7E-007 

3.6E-003 1.6E-002 

liver 3.1E-004 2.3E-004 

liver 8.6E-007 3.9E-006 

7.9E-003 3.5E-003 

CNS 

kidney S.SE-003 

low body weight 

liver 1.6E-007 7.1E-007 

liver 7.6E-009 3.3E-008 

circulatory system 4.5E-004 2.0E-004 

_______ thyra~~- ____ ._ 1.9E-004 2.8E-004 
·········- --------- -- ---------·-
4.6E-001 3.1E+OOO 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Thyroid HI= 

Total Kidney HI = 

Total Liver HI= 

Total 

Exposure 

3.6E-003 

3.4E+OOO 

6.0E-003 

7.2E-004 

3.7E-003 

1.8E-003 

2.2E-006 

1.2E-001 

5.7E-007 

1.9E-002 

5.3E-004 

4.8E-006 

1.1E-002 

S.SE-003 

8.7E-007 

4.1E-008 

6.5E-004 

4.8E-004 
--------···--
3.6E+OOO 

I 3.6E+OOO I 

I 1.0E-002 I 
I 4.8E-004 I 
I 1.3E-001 I 
I 3.4E+OOO I 



Scenario Timeframe: 

Receptor Population: 

ReceiJtor AQe: 

Fife· TRS1CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment I Fire Pond 

Area 1 

Future 

Trespasser 

Adolescent 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butyl phthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total) 

Ingestion 

8.6E-009 

3.2E-008 

2.1E-009 

1.7E-010 

1.1E-014 

--------------
4.3E-008 

Table 6-1-23 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

Exposure Target Organ 

I 
Aluminum circulatory system 6.4E-004 9.2E-005 

1.2E-008 2.1 E-008 Aroclor-1248 liver 

7.2E-008 1.0E-007 Aroclor-1254 liver 1.1E-001 2.5E-001 

9.6E-010 3.1 E-009 Arsenic circulatory system 6.6E-004 2.9E-004 

Barium NA 1.3E-004 1.9E-005 

Beryllium kidney 2.1E-005 3.0E-004 

2.5E-010 4.2E-010 bis(2-Ethylhexyl)phthalate liver 8.5E-005 1.2E-004 

Butylbenzylphthalate mammary 1.0E-007 1.5E-007 

Cadmium kidney 1.7E-004 9.8E-003 

1.7E-014 2.9E-014 Chloroform circulatory system 2.6E-008 3.9E-008 

Chromium (total) 9.2E-004 1.3E-003 

Copper liver B.OE-005 1.9E-005 

Di-n-butylphthalate liver 2.2E-007 3.3E-007 

Iron 2.1E-003 3.0E-004 

Lead CNS 

Manganese kidney 1.4E-003 

Mercury low body weight 

Phenol liver 4.2E-008 G.OE-008 

Toluene liver 2.0E-009 2.8E-009 

Vanadium circulatory system 1.2E-004 1.7E-005 

Zinc thyroid 5.0E-005 2.4E-005 
------········ --·········· ------------- --------------------- ----------- -------- ·······-----

8.6E-008 1.3E-007 (Total) 1.2E-001 2.6E-001 

Total Risk Across Sediments I 1.3E-007 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Thyroid HI = 

Total Kidney HI= 

Total Liver HI = 

Total 

Exposure 

7.3E-004 

3.6E-001 

9.5E-004 

1.5E-004 

3.2E-004 

2.1E-004 

2.6E-007 

1.0E-002 

6.6E-008 

2.2E-003 

9.9E-005 

5.5E-007 

2.3E-003 

1.4E-003 

1.0E-007 

4.8E-009 

1.3E-004 

7.4E-005 
------------

3.8E-001 

I 3.8E-001 I 

I 1.8E-003 I 
I 7.4E-005 I 
I 1.2E-002 I 
I 3.6E-001 I 



Scenario Timeframe: 

Receptor Population: 

Receotor Age: 

File· FTRESA lA WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Water I Surface Water I Fire Pond 

Area 1 

Future 

Trespasser 

Adolescent 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc .. 

(Total\ 

Ingestion 

1.8E-008 

Table 6-1-24 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 

I I 
Acetone 

Aluminum 

Ammonia 

5.2E-006 5.2E-006 Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene. 1.2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

I 
felotoxic 6.6E-006 S.OE-007 

circulatory system 1.3E-004 1.1E-005 

kidney 

liver 

kidney 1.9E-004 3.3E-004 

3.6E-003 3.2E-003 

liver 7.2E-005 1.1E-005 

circulatory system 2.6E-006 2.8E-006 

fetotoxic 1.5E-005 1.7E-005 

3.7E-004 3.3E-005 

CNS 

kidney 5.4E-005 4.8E-006 

liver 7.2E-006 9.1E-007 

fetotoxic 3.3E-004 

2.7E-005 4.7E-006 
-------.. thyroid. ------------- ----- ----- ----- ... -------- -------------------- ------ ------

1.8E-008 5.2E-006 5.2E-006 

Total Risk Across Surface Water I 5.2E-006 I 

Total Receptor Risk Across All Media l.'oii===T=B=C'=='J 

(Total) 4.8E-003 3.6E-003 

Total Hazard Index Across Surface Water 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI= 

Total Receptor Hazard Index Across All Media 

Total 

Exposure 

7.1E-006 

1.4E-004 

5.2E-004 

6.8E-003 

8.3E-005 

5.4E-006 

3.2E-005 

4.1E-004 

5.9E-005 

8.1E-006 

3.3E-004 

3.1E-005 
-------

B.SE-003 

I B.SE-003 I 

I 1.4E-004 I 
I 9.1E-005 I 
I S.BE-004 I 
I 3.7E-004 I 

TBC II 



II 
Scenario Timeframe: 

Receptor Population: 

R~torA~ 

File· TRESA 1 CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Water I Surface Water I Fire Pond 

Area 1 

Future 

Trespasser 

Adolescent 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Oichloroethane, 1 , 1-

Dichloroethene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

(Total\ 

=To be calculated. This value will be a total risk for Future CT Trespassers in Area 1. 

I 

Ingestion 

3.9E-010 

Table 6-1-25 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

. I 
Carcinogenic Risk Chemical 

Inhalation Oenmal Total 

Exposure 

I I 
Acetone 

Aluminum 

Ammonia 

1.3E-007 1.3E-007 Arodor-1248 

Cadmium 

Chromium (total) 

Copper 

Oichloroethane, 1,1-

Dichloroethene, 1,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I I I 
fetotoxic 1.6E-006 1.2E-007 1.8E-006 

circulatory system 3.1E-005 2.3E-006 3.4E-005 

kidney 

liver 

kidney 4.7E-005 6.8E-005 1.2E-004 

9.1E-004 6.5E-004 1.6E-003 

liver 1.8E-005 2.2E-006 2.0E-005 

circulatory system 6.6E-007 7.2E-007 1.4E-006 

fetotoxic 3.6E-006 4.4E-006 B.1E-006 

9.3E-005 6.7E-006 1.0E-004 

CNS 

kidney 1.4E-005 9.8E-007 1.5E-005 

liver 1.6E-006 2.2E-007 2.0E-006 

fetotoxic 8.2E-005 8.2E-005 

Zinc _______ thrroid_ 6.7E-006 9.6E-007 7.6E-006 -------------- ----- ---- -- ····---------- ---------------------- -------
3.9E-010 1.3E-007 1.3E-007 (Total) 

Total Risk Across Surface Water I 1.3E-007 I 

Total Receptor Risk Across All Media ll-'1 ==T=B'=C'=='-111 

1.2E-003 7.4E-004 

Total Hazard Index Across Surface Water 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI= 

I 

I 
I 
I 
I 

1.9E-003 

1.9E-003 I 

3.5E-005 I 
2.2E-005 I 
1.3E-004 I 
9.2E-005 I 

Total Receptor Hazard Index Across All Media Jl!.[=~T~B~C=:=!J 



Medium 

SOli 

Exposure 

Medium 

Soil 

Exposure 

Point 

Area 2. Soil (2' to 1 o') 

Chemical 

1. 1-Dichloroethane 

1,1,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1.2-Dichlorobenzene 

1,2-Dichtoroethane 
1,2-0ichloroethene (total) 

1.2-Dichloropropane 

1 ,2,4-Trichlorobenzene 

1 ,4-0ichlorobenzene 

2-Bu1anone 
2-Hexanone 

2-Methy1naphthalene 

2-Melhylphenof 

2,4-Dimethylphenol 

2,6-Dinitrotoluene 
4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Acenaphthene 

Acetone 

Aldrin 

alpha-BHC 

Aluminum 

Anthracene 

Antimony 

Aroclor-1248 

Aroclor-1254 

Arocfor-1260 

Arsenic 
Barium 
Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)Ruorsnlhene 

Benzyl Alcohol 

Table 6-2-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Ingestion 

2.9E-009 

6.6E·007 

7.4E-008 

B.BE-009 

3.2E-007 
1.2E-007 
2.3E-007 

5.3E-005 
8.4E-007 

2.9E-005 
2.7E-003 
4.7E-006 

1.1E-006 

7.9E-007 
4.4E-006 
1.6E-006 
1.6E-D07 

Carcinogenic Risk 

Inhalation Dermal 

2.1E-007 

3.3E-005 

3.7E-006 

4.4E-007 

1.6E-005 
6.1E-006 
1.2E-005 

2.7E-003 
UE-005 

1.6E-003 
1.4E-001 
2.5E-004 

6 3E-005 

4.0E-005 
2.8E-004 
7.8E-005 
7.8E-006 

Total 

Ex~ 

Chemical 

1.1-0ichloroethane 
1.1. 1-Trichloroethane 

2.1 E-007 1.1.2.2-Tetrachloroethane 
1.2-0ichlorobenzene 

3.4E·005 

J.BE-006 

4.5E-007 

1.6E-005 
6.2E-006 
1.2E-005 

2.7E-003 
4.3E-005 

1.7E-003 
1.4E-001 
2.5E-004 

6.4E-005 

4.1E-005 
2.7E-004 
B.OE-005 
B.OE-006 

1 ,2-0ichloroethane 
1 ,2·Dichloroethene (total) 

1 ,2·Dichloropropane 
1.2.4· Trlchlorobenzene 
1.4-Dichlorobenzene 
2·Butanone 
2·Hexanone 
2-Methylnaphthalene 
2-Melhylphenol 
2.4-Dimethylphenol 
2.6-Dinrtrotoluene 
4-Methyl-2-pentanone 
4-Methylphenot 

4,4'-DDD 
4,4'-DDE 
4,4'-0DT 
Acenaphtllene 
Acetone 
Aldrin 

alpha-BHC 
Aluminum 
Anthracene 
Antimony 
Arodor-1248 
Arodor-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)nuoranlhene 
Benzyl Alcohol 

Beryllium Beryllium 
beta·BHC S.BE-007 2.9E-005 J.OE-005 beta-BHC 
bls{2-Chloroethyl) ether 4..9E-005 2.SE-003 2.SE-003 bis(2-Chloroethyt) ether 
bis(2-Ethythexyl)phthalate 1.3E·OOS B.SE-004 6.7E-004 bis(2-Ethylhexyl)phlhalale 
Butylbenzylph1halate Butylbenzylphthalate 
Cadmium Cadmium 
Chloroform 3.4E·007 1.8E-OOS t.BE-005 Chloroform 
Chromium 3+ Chromium 3+ 

I 

Primary 
Targel Organ 

circulatory 
liver 

liver 
CNS 

fetotoxic 
kidney 
Gllract 

low body wt 
Gl tract 

liver 

CNS 
Gllract 

liver 
generalized 

liver 
respiratory 

liver 

liver 

fetotmcic 
eyes 

fetotoxic 

liver 

liver 
circulatory 

Gltract 

skin 
liver 

liver 
circulatory 
circulatory 

blood disorders 
Gltract 

CNS 
kidney 
liver 

reprodudive 
liver 

mammary 
kidney 

circulatory 
liver 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.5E-004 
3 7E-003 
S.BE-007 
2.6E-003 
6.8E-OO.o4 
4.3E-003 

1.1E·003 
3.4E·OOS 
8.5E-003 
2.6E·OD3 
2.9E-002 
2.7E-003 
S.OE-003 

5.1E-003 
4.1E-002 

3.8E-003 
2.BE-004 
1.4E-002 
2.9E-001 

9.3E-003 
4.9E-006 
4.6E-001 

2.0E+OOO 

2.9E-002 
4.3E-002 
3.6E-002 
S.BE-005 

1.3E-004 
1.9E-004. 

1.3E-001 
2.4E-003 
1.2E-001 
1.6E-002 
1.1E-003 

Inhalation Dermal 

7.4E·003 
1.8E-00t 

4.9E-005 
1.3E-001 
3 . .o4E-002 
2.1E·001 

S.7E·002 
1.7E·003 
4.SE-001 
1.3E-001 
1.SE+OOO 
1.4E-001 
2.5E·001 

2.6E-001 
3.1E+OOO 

1.9E-001 
1.4E-002 
8.7E-001 
1.5E+001 

4.7E-001 
2.SE-004 
2.3E+003 

1.1E+002 

1.SE+OOO 
2.2E+OOO 
2.0E+OOO 
3.4E-003 

6.4E-003 
9.6E-001 

6.SE+OOO 
1.2E-001 
2.4E+002 
8.3E-001 
1.4E+001 

Total 
Exposure 
7.5E-003 
1.9E-001 

4.9E-005 
1.4E·001 
3.5E·002 
2.2E-001 

s.ae-oo2 
1.8E-003 
4.6E·001 
1.3E·001 
1.SE+OOO 
1.4E·001 
2.5E·001 

2.6E-001 
3.2E+OOO 

2.0E-001 
1.4E-002 
8.8E-001 
1.5E+001 

4.8E·001 
2.5E-004 
2.3E+003 

1.2E+002 

1.6E+OOO 
2.2E+OOO 
2.1E+OOO 
J.SE-003 

6.6E-003 
Q.SE-001 

6.7E+OOO 
1.2E-001 
2.4E+002 
B.SE-001 
1.4E+001 

Chrysene 1.1 E-008 1..4E-006 1.4E-006 Chrysene 
cis·1,2·Dichloroethene ds-1.2-Dichloroethene 2.6E-OOS 1.3E-003 1.3E..003 
Cobalt Cobalt heart 6.2E-004 3.1E-002 3.2E-002 

liver 
circulatory 

Copper Copper liver 3.7E-002 3.1E+OOO 3.2E+OOO 
Oibenzofuran Oibenzofuran dec growth rate 7.0E-004 J.SE-002 3.6E-002 
Diethylphlhalate Oiethylphthalate low body wt 9.0E...QOS 4.5E-003 4.6E-003 
Oimethylphthalale Dlmethylphthalate Gl tract 2.9E·005 t.SE-003 t.SE-003 
Di-n·butylphthalate 01-n-butylphthalale liver 4.4E-003 2.3E-001 2.3E-001 
01-n-odylphthalate 01-n-octylphthatate 7.3E-004 3. 7E·002 3.8E·002 
Ethyl Benzene Ethyl Benzene liver 7.7E-003 4.2E-001 4.3E-001 
Fluoranthene Fluoranthene kidney 1.2E-004 S.BE-003 5.9E-003 
Fluorene Fluorene skeletal S.1E-OQ.4. 2.6E-002 2.6E-002 

I'===========~========~~==============~~H~e~x·~~~lo~ro~b~~ad~ie~n~•======~==2~.9~E~-D~0~8~~====~====~==~1~.5~E~-0~06~==~~~~.5~E-~O~OO~~~H~e~xa~~~~o~ro~bu~l~ad~ie~n~e======~==l~ow~~~d~y·~~~==~5.~2E~-~00~3~~====~~==~==~2~.6~E~-0~0~1==~==~2~.7=E~-0~0=1==~' 



[ ~ ... 
I Scenano Timelrame· Cu,enVFuture Jl 

Receptor Population Utility Worker 

~R~eo=·~~O~<~Ag~~~-==~A~d~,lt~======= 

Exposure 

Medium 

AIR 

Exposure 

Point 

Area 2, Soil (2'1o 101 

Chemical 

lndeno( 1,2,3-cd)pyrene 

Iron 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 

ortho-xylene 

Pentachlorophenol 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Tetrachioroethene 
Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zmc 

1.1-Dichloroethane 

1, 1-Dichloroethene 

1.1, !-Trichloroethane 
1,1 ,2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 

1,2-0ichlorobenzene 

1.2-0ichloroethane 

1.2-0ichtoroelhene (total) 

1.2-Dichtoropropane 

1.2.4-Trichlorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenot 

2,4-Dimethylphenot 

2,6-Dinitrotoluene 

4-Methyl-2-pentanone 

4-Methylphenot 

4,4'-000 

4,4'-00E 
4,4'-00T 
Acenaphlhene 

Acetone 

Aldrin 

alpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Table 6-2-1 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

(total) 

American Chemical Services Site 

Ingestion 

6.9E-007 

2.1E-007 

J.OE-006 

1.8E-005 

1.5E-006 

8.4E-OOB 

3.2E-003 

Carcinogenic Risk 

Inhalation 

6.9E-008 
2.4E-008 

7.9E-006 

7.2E-OOB 

1 .JE-006 

2.9E-006 
4.6E-OOB 

3.2E-007 
1 .JE-005 
UE-006 
1.3E-004 
2.5E-OOB 

Dermal 

2.1E-005 

3.5E-005 

1.9E-005 

1.5E-004 

9.3E-004 

B.OE-005 

4.2E-006 

1.6E-001 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Total Primary Ingestion Inhalation ~- Dermal Total 
Ex~!~~~~~----------L__T~a~~'~""~_L __________ _L ___________ I.L_ ________ ~--~Ex~p~ 
2.1 E-005 lndeno(l ,2.3-cd)pyrene 

3.5E-005 

1.9E-005 

1.6E-004 

9.5E-004 

B.1E-005 

4.3E-006 

6.9E-006 
2.4E-OOB 

7.9E-006 

7.2E-OOB 

1.3E-OOB 

2.9E-006 
4.8E-008 

3.2E-007 
1.3E-005 
1.7E-006 

1.3E-004 
2.5E-006 

Iron 

lsophorone 
Lead 

Manganese 

Mercury 

Methylene Chloride 
m,p-xytene 

Naphthalene 

Nickel 

ortho-xytene 

Pentachlorophenol 

Phenol 
Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

1,1-0ichloroethane 

1,1-Dichloroethene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

1,1,2.2-Tetrachloroethane 
1,2-Dichlorobenzene 

1 ,2-Dichloroethane 
1,2-Dichloroethene (total) 

1.2-Dichloropropane 

1,2,4-Trichlorobenzene 

1,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methytnaphlhalene 

2-Methylphenol 

2,4-0imethylphenol 

2,6-Dinitrotoluene 

4-Melhyl-2-pentanone 

4-Methylphenol 

4,4'-000 
4,4'-00E 

4,4"-00T 
Acenaphthene 

Acetone 

Aldrin 

alpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 
Arocfor-1254 

Aroclor-1260 

Arsenic 

Barium 

(total) 

kidney 

CNS 

kidney 

low body wl 

liver 

feloloxlc 

circulatory 

low body wl 

felotoxic 

liver 

liver 

liver 

liver 

skin 

liver 

liver 

liver 

liver 

circulatory 

liver 

retotoxlc 

thyroid 

kidney 

liver 

liver 

liver 
low body weight 

circulatory 

liver 

liver 

CNS 

CNS 

CNS 

liver 

respiratory 

retotoxic 

7.2E-002 
1.0E-002 

2.3E-002 

1.3E-003 
2.BE-006 

2.BE-002 
3. 1E-003 
1.4E-006 

2.4E-003 
3.2E-004 
J.OE-004 
1.9E-003 
7.9E-003 
2.9E-004 
9.9E-002 
2.3E-002 
7.3E-003 

6.6E-002 
2.0E-003 

2.0E-003 
3.1E-002 

... 3~iE+OOci ..... . 
5.1E-003 

J.OE-003 

5.4E-002 
1.7E-001 

9.2E-002 
4.9E-004 

4.0E-005 
8.4E-004 
1.6E+DOO 

3.2E-002 

1.1E+OOO 

3.6E+OOO 

5.1E-001 

1.1E+OOO 

1.2E-001 

1.5E-004 

1.4E+OOO 

3.1E+OOO 

7.9E-005 
1.2E-001 
1.6E-002 
1 .5E-002 
9.4E-002 
1 .9E+OOO 

1.5E-002 
S.OE+OOO 

1.2E+OOO 

3.7E-001 

3.4E+OOO 

9.9E-002 

1.1E-001 

5 2E+OOO . .. ·z BE.+'<io3 

3.7E+OOO 
5.2E-001 

1.2E+OOO 

1.2E-001 
1 .SE-004 

1.4E+000 
3.1E+OOO 

B.OE-005 
1.2E-001 

1.6E-002 
1.5E-002 
9 BE-002 
1.9E+OOO 
1.5E-002 
5.1E+OOO 

1 .2E+000 
3.8E-001 
3.4E+OOO 

t.OE-001 

1.2E-001 

5.3E+000 

2.8E+003 

5.1E-003 

J.OE-003 

5.4E-002 
1.7E-001 

9.2E-002 
4.9E-004 
4.0E-005 
8.4E-004 
1.6E+OOO 

3.2E-002 

1.1E+ODO 



Medium 

Scenario Trmefrarrte: Current/Future 

Receptor Populati'ln. Utihty Worker 

Receptor Ag~ Adult 

Exposure 

Medium 

I 

Exposure 

Point 

Chemical 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo{g .h,i)perytene 

Benzo{k)Ouoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Bu1ylbenzylphthalate 

Cadmium 

Chlorobenzene 

Chloroform 
Chromium 3+ 

Chromium6+ 

Chrysene 

cis-1.2-Dichtoroethene 

Cobalt 

Copper 

Dibenzoluran 
Dibenzo(a,h)anthracene 

Diethylphthalate 

Dimethylphlhalate 

Di-n-butylphthalate 

Oi-n-octylphthalate 

Ethyl Benzene 

Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexane, n-

lndeno(1 ,2,3-CCI)pyrene 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 

N-Nitrosodiphenylamlne 

Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrena 
Selenium 
Silver 

Styrene 
Tetrachloroethene 

Thalllum 

Toluene 

Trtchloroethene 

Vanadium 

Vinyl Chloride 

Table 6-2-1 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal GTotal 

~ 
8.1E-006 8.1E-006 

1.1E-007 1.1E-007 

S.SE-008 6.5E-008 

3.2E-008 3.2E-008 

3.7E-005 3.7E-005 

6.2E-007 6.2E-Oo7 

1.6E-005 1 6E-005 

2.9E-005 2.9E-005 

2.0E-004 2.0E-004 

2.8E-008 2.8E-008 

9.2E-008 9.2E-008 

5.4E-007 5.4E-007 

4.9E-006 4.9E-006 

4.9E-006 4.9E-006 

2.0E-006 2.0E-008 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Ex~ 

Benzene blood disorders 4.6E-001 4.6E-001 
Benzoic Acid 

Benzo{a)anlhracene 

Benzo(a)pyrene 

Benzo{b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium respiratory 3 BE-003 3.8E-003 
beta-BHC 

bis(2-Chloroethyl) ether liver 
bis(2 -Et hylhexyl) phthalate 

Butylbenzylphthalate 

Cadmium 

Chlorobenzene liver 2 6E-004 2.6E-004 
Chloroform liver 1.2E+001 1.2E+001 
Chromium 3+ 
Cttromium6+ respiratory 

Cttrysene 

cls-1.2-Dichloroethene 
Cobalt 

Copper 

Dibenzofuran 
Dibenzo{a ,h)anthracene 

Dlethylphthalate 

Olmelhylphthalate 

Oi-n-butylphthalate 

01-n-octylphthalate 

Ethyl Benzene respiratory 1.3E-Oo2 1.3E-002 

Fluoranthene 
Fluorene 

Hexachlorobenzene liver 
Hexadllorobutadiene kidney 

Hexane. n-
lndeno{1 ,2,3-cd)pyrene 

lsophorone 
Lead 

Manganese respiratory 1.7E+OOO 1.7E+OOO 

Mercury CNS 6 OE-003 B.OE-003 

Methylene Chloride respiratory 1.1E-003 1.1E-003 

m,p.xylene 

Naphthalene circulatory 2.9E-001 2.9E-001 

Nickel respiratory 

N-Nitrosodlphenytamlne 

ortho-ll:ylene 
PentaChlorophenol 

Phenanthrene 

Phenol 
Pyrene 

Selenium 
Silver 
Styrene CNS 3.4E-004 3.4E-004 

Tetrachloroethene liver 4.9E-002 4.9E-002 

Thallium 

Toluene CNS 2 OE-001 2.0E-001 

Trtchlorcethene respiratory 

Vanadium 

Vinvl Chloride CNS 



Fit Al 2RMEwUITT " .. -wm fi.IN 2RME . 
Medium Exposure 

Medium 

I 

I 

Current/Future 

UtdityWorker 

Adult 

Exposure 

Point 

-I 

Chemical 

Zinc 
I Xylenes (lola I) 

Table 6-2-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk. 

Ingestion 

I 
Inhalation 

I 
Dermal 

I 

lolal)_l 

.. 

I I 
.. 

I 
.. .. 

4.6E-004 

Total Risk Across Subsurface Soil I 
Total Risk Across All Media and All Exposure Routes I 

Total 

Exposure 

4.6E-004 

1.6E-001 

Reserved 

I 

Chemical Non·Carcinogenlc Hazard Quotient 

Primary 

I 
Ingestion 

I 
Inhalation 

I 
Dermal 

I 
Total 

I Target Organ Exp~ 
I Xylenes (lolal) I CNS 

I 
.. 

-I- ... i .7E+00_1_ -I 
--

··-I--· -,-.7E+ooi" ··-I (lolal) I 
.. --Zmc 

---- ------- ... ... .. 

I Total Hazard Index Across Subsurface Soil II 2.8E+003 j 
I 

Total Ktdney HI 2.4E+002 

Total Skin HI· 2.3E+003 

Total Thyroid HI: 5.3E+OOO 

Total Liver HI: 1.8E+002 

Total Circulatory System HI: 4.9E+OOO 

Total CNS HI: 2.3E+OOO 

Total Felotoxic HI: 2.3E+OOO 

Total Gl Trad HI: 1.5E+OOO 

Total Respiratory HI: 4.9E+OOO 

Total Eyes HI: 1.4E-002 

Total Reproductive HI: O.OE+OOO 
Total Mammary HI: 1.2E-001 

Total Adrenal HI: O.OE+OOO 

Total Heart HI: 3.2E-002 

Total Skeletal System HI: 2.6E-002 

Total Thyroid HI: 5.3E+OOO 

Total Blood Disorders HI: 2.6E+000 



Scenario T•merrame: CurrenUFulure 

Receptor Population: Utility Worker 

Recep~e~· _ Adult 

de. Atea2CT wk-4 \ TT &um fUWa2CT 

I 

Medium Exposure Exposure 
Medium Point 

Soil Soil 1 Area 2, Soil (2' to 10') 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal Total 
Exnosure 

1, 1-Dichloroethane --
1,1.1-Trichloroethane --
1, 1.2,2-Tetrachloroethane 2.3E-010 -- 6.3E-009 S.SE-009 
1,2-0ichlorobenzene --
1 ,2-0ichloroethane 5.1E-008 -- 1.0E-006 1.1E-006 
1,2-Dichloroethene (total) -
1,2-Dichloropropane 5.7E-009 -- 1.1E-007 1.2E-007 
1.2.4-Trichlorobenzene -
1 ,4-Dichlorobenzene S.BE-010 -- 1.3E-008 1.4E-OOB 
2-Butanone --
2-Hexanone --
2-Methylnaphthalene -
2-Methylphenol ·-
2,4-Dimethy!phenol -
2,6-0initrotoluene -· 
4-Methyl-2-pentanone -
4-Methylphenol .. 
4,4'-DDD 2.5E-OOB .. 4.8E-007 5.1E-007 
4,4'-DDE 9.4E-009 - 1.8E-007 1.9E-007 
4,4'-DDT 1.8E-008 -- 3.5E-007 3.7E-ll07 

Acenaphthene -
Acetone -
Aldrin 4.1E-006 - 8.0E-005 8.4E-005 
alpha-BHC S.SE-008 - 1.3E-006 1.3E-006 
Aluminum .. 
Anthracene -
Antimony ·-
Arodor-1248 -
Aroclor-1254 2.3E-006 - S.OE-005 5.2E-005 

Aroclor -1260 2.1E-ll04 - 4.2E-003 4.4E-003 

Arsenic 3.7E-007 -- 7.5E-006 7.9E-006 

Barium --
Benzene B.?E-008 - 1.9E-006 2.0E-006 

Benzoic Acid --
Benzo(a)aothracene 6.2E-OOB - 1.2E-006 1.3E-006 

Benzo(a)pyrene 3.4E-007 - 7.9E-006 8.2E-006 

Benzo(b)fluoranlhene 1.2E-007 - 2.4E-006 2.5E-006 

Benzo(k)fluoranlhene 1.2E-008 - 2.4E-007 2.5E-007 

Benzyl Alcohol --
Beryllium --
beta-BHC 4.5E-008 - 8.8E-007 9.3E-007 

bis(2-Chloroethyl) ether 3.8E-006 - 7.4E-005 7.8E-005 

bis(2-Eihylhexyl)phlhalate 1.0E-006 - 2.0E-005 2.1E-005 

Butylbenzylphthalate -
Cadmium -
Chlorofonn 2.7E-008 - 5.5E~07 5.7E-007 

Chromium 3+ -
Chrysene 8.7E-010 - 4.1E-OOB 4.2E-008 

cis-1,2-Diehtoroethene -
Cobalt --
Copper -
Oibenzofuran -
Dielhylphlhalate -
Dimethylpt\lhalate -
Di-n-butyfphthalate --
Di-n-octy!phthalate --

I 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

1.1-0ichloroethane circulatory 5.7E-005 -- 1.1 E-003 1.2E-003 
1.1.1-Trichloroethane liver 1.4E-003 -- 2.8E-002 2.9E-002 
1,1 ,2,2-Tetrachloroethane liver 2.6E-007 -- 7.3E-006 7.6E-006 
1 ,2-Dichlorobenzene CNS 1.0E-003 -- 2.0E-002 2.1E-002 
1,2-0ichloroethane fetotoxic 2.6E-004 - 5.1E-003 5.4E-003 
l .2-Dichloroethene (total) kidney l.?E-003 - 3.2E-002 3.4E-002 
1,2-Dichloropropane Gl tract -
1,2,4-Trichlorobenzene low body wt 4.4E-004 - 8.6E-003 9 OE-003 
1 ,4-Dichlorobenzene Gltract 1.3E-005 - 2.6E-004 2.7E-004 
2-Butanone liver 3.3E-003 - 6.8E-002 7.1E-002 
2-Hexanone CNS 1.0E-003 -- 2.0E-002 2 OE-002 
2-Methylnaphthalene Gl tract 1.1E-002 - 2.2E-001 2.3E-001 
2-Methylphenol liver 1.1E-003 - 2.1E-002 2.2E-002 
2.4-Dimethylphenol generalized 1.9E-003 - 3.BE-002 4.0E-002 
2,6-0initrotoluene -
4-Methyl-2-pentanone liver 2.0E-003 - 3.9E-002 4.1E-002 
4-Methylphenol respiratory 1.6E-002 - 4.7E-001 4.9E-001 
4,4'-DDD liver -
4,4'-DDE liver -
4,4'-DDT fetotoxic l.SE-003 - 2.9E-002 3.1E-002 
Acenaphthene eyes 1.1E-004 -- 2.1E-003 2 3E-003 
Acetone fetotoxic 5.3E-003 - 1.3E-001 1.4E-001 
Aldrin liver 1.1E-001 - 2.2E+OOO 2.3E+OOO 
alpha-BHC liver -
Aluminum circulatory 3.6E-003 - 7.1E-002 7.4E-002 
Anthracene Gltract 1.9E-006 - 3.7E-005 3.9E-005 
Antimony skin 1.8E-001 - 3.5E+002 3.5E+002 
Aroclor-1248 liver -
Aroclor-1254 liver 7.9E-001 - 1.7E+001 1.8E+001 

Aroclor-1260 circ_ulatory -
Arsenic circulatory 1.1E-002 - 2.3E-001 2.5E-001 

Barium 1.7E-002 - 3.3E-001 3.5E-001 

Benzene blood disorders 1.4E-002 - 3.0E-001 3 2E-001 

Benzoic Acid Gl tract 2.6E-005 -- 5.1E-004 5.4E-004 

Benzo(a)anthracene -
Benzo(a)pyrene --
Benzo(b)fluoranlhene -
Benzo(k)fluoranlhene -
Benzyl Alcohol CNS 5.0E-005 - 9.7E-004 l.OE-003 

Beryllium kidney 7.5E-005 - 1.5E-001 1.5E-001 

beta-BHC liver -
bis(2-Chloroethyl) ether reproductive --
bis(2-Ethylhexyl)phthalate liver 5.0E-ll02 - 9.9E-001 1.0E+OOO 

Butylbenzylphlhalate mammary 9.2E-004 - 1.8E-002 1.9E-002 

Cadmium kidney 4.6E-002 - 3.6E+001 3.6E+001 

Chloroform circulatory 6.1E-003 - 1.3E-001 1.3E-001 

Chromium 3+ liver 4.3E-004 - 2.1E+OOO 2.1E+OOO 

Chrysene liver -
cis-1,2-0ichloroethene circulatory 1.0E-005 - 2.0E-004 2.1E-004 

Cobalt heart 2.4E-004 - 4.7E-003 4.9E-003 

Copper liver 1.4E-002 - 4.7E-001 4.9E-001 

Dibenzofuran dec growth rate 2.7E-004 - 5.4E-003 5.6E-003 

Oiethylphthalate low bodywt 3.5E-005 - 6.9E-004 7.2E-004 

Dimethylphthalate Gltract 1.1E-005 - 2.2E-004 2.3E-004 

Di-n-butyl phthalate liver 1 7E-003 - 3.4E-002 3.6E-002 

Di-n-octYtP.:hthalate 2.8E-004 5.6E-003 5.9E-003 



Scenario Time!rame· 

Receptor Population: 

Recep.tor Age: 

Fole. Area2CT.wk4 ITT sum fUINII2CT 

Medium Exposure 
Medium 

AIR 

I 

Current/Future 

Ulility Worker 

Adult 

Exposure 
Point 

Chemical 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
lndeno(1,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chlonde 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
T richloroethene 
Vanadium 
Vinyl Chlonde 
Xylenes (total) 
Zinc 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

(total) 

American Chemical Services Site 

Ingestion 

2.3E-009 
3.2E-OOB 

5.4E-OOB 

1.6E-OOB 

2.4E-007 

1.4E-006 

1.2E-007 

S.SE-009 

2.5E-004 

Carcinogenic Risk 

Inhalation Dermal 

4.4E-OOB 
6.3E-007 

1.0E-006 

5.7E-007 

4.6E-006 

2.8E-005 

2.4E-006 

1.3E-007 

4.9E-003 

Total 
Exoosure 

4.7E-008 
6.6E-007 

1.1E-006 

5.8E-007 

4.9E-006 

2.9E-005 

2.5E-006 

UE-007 

S.IE-003 

Area 2. Soil (2' to 10') 1,1-Dichloroethane 
1, 1-Dichloroethene 
I, I. 1-Tnchloroethane 
I. I .2-Tnchloroethane 
I. I .2, 2-Tetrachloroethane 
1,2-Dichlorobenzene 
I .2-Dichloroethane 
1.2-Dichloroethene (total) 
1,2-0ichloropropane 
1 ,2.4-Tnchlorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0imethylphenol 
2,6-Dinitrotoluene 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-000 
4,4'-00E 
4,4'-DOT 
Acenaphthene 
Acetone 

1.2E-008 
4.3E-009 

1.4E-006 

1.3E-008 

2.2E-009 

Aldnn - 5. I E-007 

1.2E-008 
4.3E-009 

1.4E-006 

1.3E-008 

2.2E-009 

==~==========~~a~llp~tha~-B~H~C~========~==~-~==~~8~.5~E~-0~09~~====~== 

S.IE-007 
B.SE-009 

Chemical 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
lndeno(l ,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chlonde 
m,p-xylene 
Naphthalene 

Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chlonde 
Xylenes (total) 
Zinc 

1,1-0ichloraethane 
I. I -Oichloroethene 
I. I. I-Trichloroethane 
1,1 .2-Trichloroethane 

(total) 

1, t .2,2-Tetrachloroethane 
1 .2-Dichlorobenzene 
1,2-Dichloro8thane 
I ,2-0ichloroethene (total) 
1,2-0ichloropropane 
1,2.4-Trichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0imethylphenol 
2,6-0initrotoluene 
4-Methyt-2-pentanone 
4-Methylphenol 
4,4'-000 
4,4'-0DE 
4,4'-00T 
Acenaphthene 
Acetone 
Aldrin 
alnha-BHC 

I 

Non-Carcinogenic Hazard Quotient 

r------~P~n=m=a=~~--~~t=ng=e=s=ti=on~-,--~1-nh~a~la~t~io-n--.-----~D~e-r-m~ai----,----~T~ot~a~l-----l 
Taraet Oroan Exposure 

liver 3.0E-003 -- 6.3E-002 6.6E-002 
kidney 4.5E-005 - B.BE-004 9.2E-004 
skeletal 2.0E-004 -- 3.9E-003 4. IE-003 

low body wt 2.0E-003 -- 4.0E-002 4.2E-002 

kidney 
CNS 

kidney 
low bodywt 

liver 
fetotoxic 

circulatory 
low bodywt 

fetotoxic 
liver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxic 
thyroid 

kidney 

liver 
liver 
liver 

low body weight 
circulatory 

liver 
liver 
CNS 
CNS 

CNS 

liver 

2.8E-002 
3.9E-003 

B.BE-003 

S.OE-004 
1.1E-006 
I.IE-002 
1.2E-003 
5.5E-007 
9.2E-004 
1.2E-004 
1.2E-004 
7.3E-004 
3.1E-003 
1.1E-004 
3.9E-002 
9.0E-003 
2.8E-003 
2.6E-002 
7.6E-004 

7.9E-004 
1.2E-002 
1.5E+OOO 

-·------------- ---

4.5E-003 

2.6E-003 

4.8E-002 
1.5E-OOI 

B.OE-002 
4.3E-004 
3.5E-005 
7.4E-004 
1.4E+OOO 

2.8E-002 

5.5E-OOI 
7.7E-002 

1.7E-001 

I.BE-002 
2.3E-005 
2.1E-OOI 
4.7E-OOI 
1.2E-005 
1.8E-002 
2.4E-003 
2.3E-003 
1.4E-002 
2.8E-OOI 
2.2E-003 
7.5E-OOI 
I.BE-001 
5.6E-002 
5. I E-001 
I.SE-002 

1.7E-002 
7.9E-001 
4.2E+002 

5.8E-OOI 
8.1E-002 

1.8E-001 

I.BE-002 
2.4E-005 
2.2E-OOI 
4.7E-OOI 
1.2E-005 
1.9E-002 
2.6E-003 
2.4E-003 
I.SE-002 
2.9E-OOI 
2.3E-003 
7.9E-OOI 
1.9E-OOI 
5.9E-002 
5.4E-OOI 
1.6E-002 

1.8E-002 
B.OE-001 
4.2E+002 

4.5E-003 

2.6E-003 

4.8E-002 
1.5E-OOI 

B.OE-002 
4.3E-004 
3.5E-005 
7.4E-004 
I .4E+OOO 

2.8E-002 



Scenario Timeframe: 

Receptor Population: 

Recep~e: 

Fie AI 2CT ., .wk-4 \ TT sum fVINi!i2CT 

Medium Exposure 
Medium 

CurrenVFulure 

Utility Worker 

Ad !:ill_ 

~ 

Exposure 
Point 

Chemical 

~ Anthracene 
Antimony 
Aroctor-1242 

Arodor-1248 
Arodor -1254 

Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo{a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Benzyl Alcohol 

Beryllium 
beta-BHC 
bis(2-Chloroethyl) ether 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total 
Exoosure 

-- -
-- -
- 5.7E-008 -- S.?E-008 

-- 2.2E-006 - 2.2E-006 

-- 2.9E-007 -- 2.9E-007 

-- 2.3E-005 -- 2.3E-005 

-- 4.4E-007 -- 4.4E-007 

-- -
-- 1.4E-006 -- 1.4E-006 

-- --
-- --
-- 1.9E-008 -- 1.9E-008 

-- --
- -
-- --
-- --
-- 1.1E-008 - 1.1E-008 

- 5.6E-009 - 5.6E-009 

-- 6.5E-006 - 6.5E-006 

bis(2-Ethylhexyl)phthalate -- 1.1E-007 - 1.1E-007 

Butylbenzylphthalate - --
Cadmium - 2.7E-006 -- 2.7E-006 

Chlorobenzene - -
Chlorofonn -- 5.1E-006 -- 5.1E-006 

Chromium 3+ - --
Chromium6+ - 3.5E-005 - 3.5E-005 

Chrysene - -
cis-1 ,2-Dichloroethene - -
Cobalt - -
Copper -- -
Dibenzofuran - --
Dibenzo(a,h)anthracene -- -
Oiethylphlhalate - -
Dimethylphthalate - -
Di-n-butylphthalate - --
Oi-n-octylphthalate - -
Ethyl Benzene - -
F/uoranthene - -
Fluorene - --
Hexachlorobenzene - 4.9E-009 -- 4.9E-009 

Hexachlorobutadiene -- 1.6E-OOB - 1.6E-OOB 

Hexane, n- -- --
lndeno(1,2,3-cd)pyrene - -
lsophorone - -
Lead - -
Manganese - -
Mercury - -
Methylene Chlolide - 9.4E-008 - 9.4E-008 

m,p-xylene - -
Naphthalene -- -
Nickel -- --
N-Nitmsodiphenylamine - -
ortho-xylene -- -
Pentachlorophenol - -
Phenanthrene - -
Phenol 

I 

""~ Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion 
---

Inhalation Dermal 
Taraet Oraan Exposure 

r Anthracene -- --
Antimony -- --
Aroclor-1242 -- --
Aroclor-1248 - --
Aroclor -1254 -- --
Aroclor -1260 - --
Arsenic respiratory - --
Barium fetotoxic - 9.6E-001 -- 9.6E-001 
Benzene blood disorders -- 4.0E-001 -- 4.0E-001 
Benzoic Acid -- --
Benzo(a)anthracene -- --
Benzo(a)pyrene -- --
Benzo(b)fluoranthene - --
Benzo(g,h,i)perylene - --
Benzo(k)fluoranthene -- --
Benzyl Alcohol - --
Beryllium respiratory - 3.4E-003 -- 3.4E-003 
beta-BHC - --
bis(2-Chlonoethyl) ether liver -- --
bis(2-Ethylhexyl)phthalate -- --
Butylbenzylphthalate - --
Cadmium -- --
Chlorobenzene liver - 2.3E-004 -- 2.3E-004 

Chloroform liver - 1.0E+001 -- 1.0E+001 
Chromium 3+ - --
Chromium 6+ respiratory - --
Chrysene - --
cis-1 ,2-Dichloroethene -- -
Cobalt - --
Copper - -
Oibenzofuran -- -
Dibenzo(a,h)anthracene -- -
Oiethylphlhalate - --
Oimelhylphthalate -- --
Di-n-butyl phthalate - -
Di-n-octylphthalate - --
Ethyl Benzene respiratory - 1.1E-002 -- 1.1E-002 

Fluoranthene - --
Fluorene - --
Hexachlorobenzene liver - --
Hexachlombutadiene kidney - -
Hexane, n- - -
lndeno(1,2,3-cd)pyrene - --
lsophorone - -
Lead - -
Manganese respiratory -- 1.5E+OOO - 1 SE+OOO 

Mercury CNS - 5.2E-003 - 5.2E-003 

Methylene Chloride respiratory - 9.3E-004 -- 9.3E-004 

m,p-.xylene - -
Naphthalene circulatory - 2.5E-001 -- 2.5E-001 

Nickel respiratory - -
N-Nitrosodiphenylamine - -
ortho-xylene - --
Pentachlorophenol - --
Phenanthrene - -
Phenol - --



--- ] Scenario Timefr~CurrenVFui~-;;----

Receptor Population: Utility Worker J 
RecepJor Age. Adult 

F"lfl· Afn2CI k4 \ TT '. w '"m IUW 2CT 

F 
I 

Exposure Exposure Chemical 
Medium Point 

Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
T richloroethene 
Vanadium 
Vinyl Chloride 

Xylenes (total) 

Zinc 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total 

Exposure 

-- --
-- --
-- --
-- --
- 8.7E-007 -- B.?E-007 

-- --
-- --
- B.6E-007 -- B.6E-007 

-- --
-- 3.4E-007 -- 3.4E-007 

-- --
-- --

(total) 8.1E-005 B.tE-005 

Total Risk Across Subsurface Soil I 5.2E-003 

Total Risk Across All Media and All Exposure Routes I Reserved 

1 
Chemical 

Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 

Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 

Xytenes (total) 

Zinc 

I 
I 

i ,.::,~: 1 
Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Ta et 0 an Exposure 

I --

~~ 
--
--

CNS -- J.OE-004 

-

J.OE-004 
liver -- 4.3E-002 4.3E-002 

--
CNS -- 1.7E-001 -- 1.7E-001 

respiratory -- --
-- --

CNS -- --
CNS -- --

t----------------- --
(total) 

-- --------- ------ ------ -- --------
1.5E+001 1.5E+001 

Subsurface Soil I 4.3E+002 I 

Total Kidney HI. 3.7E+001 :::J 
Total Skin HI: 3.5E+002 I 

Total Thyroid HI: I B.OE-001 I 
Total Liver HI: I 36E+~ 

Total Circulatory System HI. I 1.1E+OOO I 
Total CNS HI: I 1.7E+OOO II 

Total Fetotoxic HI: I 1.1E+OOO I 
Total Gl Tract HI: I 2.4E-001 I 

Total Respiratory HI: I 2.0E+OOO Jl 
Total Eyes HI: o:&~l Total Reproductive HI: I O.OE+OOO I 

Total Mammary HI I 1.9E-002 I 
Total Adrenal HI: I O.OE+OOO ll 

Total Heart HI: I 4.9E-003 I 
Total Skeletal System HI: I 4.1E-003 ] 

Total Thyroid HI: I B.OE-001 I 
Total Blood Disorders HI: I 7.2E-001 :JI 



Scenario Timeframe: 

Receptor Population. 

Recep~_e: __ _ 

Fl UT12RME WK4 ,._ 
I I 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Sediment 

Area 2 

Future 

Utility Worker 

Adutt 

Chemical 

2,4·Dimethytphenol 

2·Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)an!hracene 

Benzo(a)pyrene 

Benzo(b)fl~oranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2·Chloroethyl) ether 

bis(2-E1hythexyl)phthalate 

Butylbenzytphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno( 1 ,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrena 

Toluene 

Vanadium 

Xylenes (total) 

Zinc 
!Total) 

Ingestion 

6.1E-006 

1.6E-007 

2.1E-007 

2.0E-006 

1.BE-007 

2.0E-OOB 

2.5E-007 

2.5E-OOB 

7.4E-012 

2.0E-009 

4.7E-007 

1.1E-007 

--········· 
9.6E-006 

Table 6-2-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 
Ex~osure I Taroet Oroan 

2.4·Dimethytphenol generalized 3.4E-005 1.7E-004 
2·Methylnaphthalene Gt Tract 9.0E-006 4.5E-005 

Aluminum circulatory system 5.5E-003 2.BE-003 

Anthracene Gl Tract 3.1E-007 1.6E-006 

9.7E-006 1.6E-005 Arsenic circulatory system 3.8E-002 5.9E-002 

Barium NA 1.5E-003 7.4E-004 

9.1E-007 1.1E-006 Benzene blood disorders 5.3E-003 2.9E-002 

1.1E-006 1.3E-006 Benzo(a)anfhracene NA 
1.6E-005 1.BE-005 Benzo(a)pyrene NA 
8.9E-007 1.1E-006 Benzo(b)fluoranthene NA 

1.0E-007 1.2E-007 Benzo(k)fluoranthene NA 
Beryllium kidney 2.6E-004 1.3E-002 

1.2E-006 1.5E-006 bis(2·Chloroethyl) ether reproductive system 

1.2E-007 1.5E-007 bis(2-Ethylhexyl)phthalate liver 2.5E-004 t.2E-003 

Butylbenzylphthalate mammary 9.6E-007 4.BE-006 

Cadmium kidney 5 2E-003 5.2E-001 

3.9E-009 3.9E-009 Chloroform circulatory system 3.4E-007 t.BE-006 

Chromium (total) t.lE-002 5.4E-002 

2.5E-OOB 2.7E-OOB Chrysene liver 

Copper liver 1.1E-003 B.BE-004 

2.6E-006 3.1E-006 Oibenzo(a,h)anthracene 

Ethyl Benzene liver 1.5E-006 B.OE-006 

Fluoranthene kidney 2.BE-005 1 4E-004 

5.6E-007 6.7E-007 lndeno(1 ,2,3-cd)pyrene NA 
Iron 5.2E-002 2.6E-002 

Lead CNS 

Manganese kidney 2.1 E-002 1.0E-002 

Mercury low body weight 

Naphthalene circulatory system 6.2E-006 3.1E-005 

Nickel low body weight e.1E-oo4 8.2E-003 

Pyrena liver 4.1E-005 2.1E-004 

Toluene liver 3.2E,007 1.6E-006 

Vanadium circulatory system 2.3E-003 1.2E-003 

Xyfene.s (total) fetotoxic 1.1E-007 6.3E-007 

Zinc .. -- .. ~~~~d- .. ---- 4.4E-004 7.3E-004 ···----- .... --······- -·-·······-· --·-·-- -----··--· --···--·-
3.3E-005 4.2E-005 (Total) 1.4E-001 7.3E-001 

Total Risk Across Sediments I 4.2E-005 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Low Body Weight HI= 

Total Mammary HI= 

Total Fetotoxtc HI = 
Tolal Gl Tract HI = 

Total Thyroid HI= 

Total Kidney HI= 

Total liver HI = 

Total Blood Disorders HI = 

Total 

Ex osure I 

2.1E-004 

5.4E-005 

8.2E-003 

1.9E-006 

9.7E-002 

2.2E-003 

3.5E-002 

1.4E-002 

1.5E-003 

S.BE-006 

5.3E-001 

2.1E-006 

6.5E-002 

1.9E-003 

9.5E-006 

1.7E-004 

7.9E-002 

3.1E-002 

3.7E-005 

9.0E-003 

2.5E-004 

1.9E-006 

3.5E-003 

7.~E-007 

1.2E-003 ..... ·----
B.BE-001 

I 8 BE-001 I 

I 1.1E-001 I 
I 9.0E-003 I 
I 5.BE-006 I 
I 7.4E-007 I 
I 5.6E-005 I 
I 1.2E-003 I 
I 5.7E-001 I 
I 3.7E-003 I 
I 3.5E-002 I 



Scenario Timeframe: Future J 
Receptor Population· Utility Worlo:er 

~R~ec~e~p~to~r~A~ge~==============~A~d~ul~t============ 

F te· UTI2CT WK4 ' 
I I 

Medium Exposure Exposure Chemical 

Medium Point 

Sediment I Sediment I Ditch 

Area 2 2,4-Dimethylphenol 

2-Methy1naphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo{k)fluoranthene 

Beryllium 

bis(2-Chloroethyl) ether 

bis(2·E1hyihexyl)phthatate 

Bulylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

tndeno(1 ,2 ,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Njdl:el 

Pyrone 

Toluene 

Vanadium 

Xylenes (total) 

Zinc 

[Total) 

Ingestion 

2 1E-OOB 

5.7E-010 

7.2E-010 

7.0E-009 

6.1E·010 

7.0E-011 

8.6E-010 

8.6E-011 

2.6E-014 

7.0E-012 

1.6E-009 

3.9E-010 

... 
3.3E-008 

Table 6-2-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

Exposure Target Organ 

2. 4-0imethytphenol generalized B.OE-007 B.OE-007 

2-Methylnaphthalene Gl Tract 1.6E-007 1.6E-007 

Aluminum circulatory system 9.5E-005 9.5E-006 

Anthracene Gl Tract 5.4E-009 5.4E-009 

6.7E-009 2.BE-OOB Arsenic circulatory system 6.6E-004 2.0E-004 

Barium NA 2.5E·005 2.5E-006 

6.3E-010 1.2E-009 Benzene blood disorders 9.1E-005 1.0E-004 

7.2E·010 1.4E·009 Benzo(a)anthracene NA 

1.1E-008 1.BE-OOB Benzo(a)pyrene NA 

6.1E-010 1.2E·009 Benzo(b)fluoranthene NA 

7.0E-011 1.4E-010 Benzo{k)fluoranthene NA 

Beryllium kidney 4.6E-006 4.6E·005 

8.6E·010 UE-009 bis(2-Chloroethy1) ether reproductive system 

8.6E-011 1.7E-010 bis(2·Eihylhexyl)phthalate liver 4.3E-006 4.3E-006 

Butylbenzylphthalate mammary 1. 7E-008 1.7E-008 

Cadmium kidney 9.0E-005 1.8E-003 

2.7E-012 2.7E-012 Chloroform circulatory system 5.9E-009 6.1E-009 

Chromium (total) 1.9E-004 1.9E-004 

1.7E-011 2.4E-011 Chrysene liver 

Copper liver 1.8E-005 3.0E-006 

1.8E-009 3.4E-009 Dibenzo(a,h)anthracene 

Ethyl Benzene liver 2.5E-008 2.8E·OOB 

Fluoranthene kidney 4.9E-007 4.9E-007 

3.9E-010 7.8E·010 lndeno(1 ,2,3-cd)pyrene NA 

Iron 9.1E-004 9.1E·005 

Lead CNS 

Manganese kidney 3.6E·004 3.6E-005 

Mercury low body weight 

Naphthalene circulatory system 1.1E-007 1.1E-007 

Nickel low body weight 1.4E-005 2.8E-005 

Pyrene liver 7.2E-007 7.2E·007 

Toluene -liver 5.5E-009 5.5E-009 

Vanadium circulatory system 4.0E-005 4.0E-006 

Xylenes (total) fetotoxic 2.0E-009 2.2E·009 

Zinc ~~~?~~------ 7.6E-006 2.5E-006 
... ... ---------- ---------- ------------- . ------- . . - - ------- ------------

2.3E-OOB 5.6E·OOB [Total) 2.5E·003 2.5E-003 

Total Risk Across Sediments II 5.6E-008 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Low Body Weight HI = 
Total Mammary HI = 
Total Fetotoxic HI = 
T a tal Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI= 

Total Liver HI = 
Total Blood Disorders HI= 

Total 

Exposure 

1.2E-006 

3.1E-007 

1.0E-004 

1.1 E·OOB 

B.BE-004 

2.BE-005 

1.9E-004 

5.1 E-005 

8 BE-006 

3.3E-OOB 

1.9E-003 

1.2E-008 

3. 7E-004 

2.1 E-005 

5.3E-008 

9.8E-007 

1.0E-003 

3.9E-004 

2.2E-007 

4.2E-005 

1.4E-006 

1.1E-OOB 

4.4E-005 

4.1E-009 

\.OE-005 
----------· 

5.0E·003 

I 5.0E-003 I 

I \.OE-003 

I 4.2E-005 

I 3.3E·OOB 

I 4.1E-009 

I 3.2E-007 

I 1.0E-005 

I 2.3E-003 

I 3.1E-005 

I 1.9E-004 



J:ile. Arei!2RME 1M!~_ I TI sum fRWi12RM!;. 

Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Medium Non-Carcinogenic Hazard Quotient Exposure 

1 

Exposure Chem;cal Carc;nogen;c R;sk ~ Chem;cal I 
Medium Point 

f---cl-cng:-:e-:;st";o-=-n--r--:-,n-:-h-cal-,at,-;o-n--,---,0;;-e:-:rm=al---,\- -Total 1-----;P;:n::.m::a::ry:---,-- -::ln-=-ge:-:s""tio:cn---,----;,:::;nh:-:a-;-:la""lio:-:~---,----;Ooce-rm--a---;l--,---c;cT---;ol-cal:--jl 

~==~~====f===~~==~r7~~~~2S~~~~~~~~========f===========f=========~~========~~==~Ex~~~o~su~re~~~~~~~~~=======T===T§a~~~§<ei§O~a~n~~~==T7~~==4==========={=~~~~=={=~E~x~o~s~u~re~~~~ Soil Soil l Area 2, Soil (2' to 1 0') 1,1-Dichloroethane 1,1-Dichloroethane circulatory 1.1 E-004 7 .4E-003 7 .5E-003 
1,1,1-Trichtoroethane 1.1,1-Trichtoroethane liver 2.BE-003 1.8E-001 1.9E-001 
1,1 ,2,2· Tetrachloroethane 2.2E-009 2.1 E-007 2.1 E-007 1,1 ,2.2-Tetrachloroelhane liver 5.1 E-007 4.9E-005 4.9E-005 
1,2-Dichlorobenzene 1 ,2-Dichlorobenzene CNS 2 OE-003 1.3E-001 t.3E-001 
1.2-Dichloroethane 5.0E-007 3.3E-005 3.4E-005 1 ,2·Dichloroethane fetotoxic 5.1 E-004 3.4E-002 3.5E-002 
1,2-Dichloroelhene {lotal) 1,2-Dich/oroethene {lotaJ} kidney 3.2E-003 2.1E-001 2.2E-001 
1,2-Dichloropropane 5.6E-008 3.7E-006 3.8E-006 1,2-Dichloropropane Gllract 
1,2.4· Trichlorobenzene 1.2,4· Trichlorobenzene tow body wt 
1,4-Dichlorobenzene 6.7E-009 4."4E-007 4.5E-0071 1.4-Dichlorobenzene Gt tract 
2·Butanone 2-Butanone liver 
2-Hexanone 2-Hexanone CNS 
2-Methylnaphthalene 2-Methylnaph1halene Gltract 
2-Methylphenol 2-Melhylphenol liver 
2,4-0imefflylphenol 2,4-DI'mefflylphenol generalized 
2,6-Dinitrotoluene 2,6-Dinitrotoluene 
4-Methyl-2-penlanone 4-Me1hyl-2-pentanone 
4-Methylphenol 4-Melhytphenol 
4,4'-000 2.4E-007 1.6E-005 1 6E-005 4,4'-000 
4,4'-DDE 9.1 E-008 6.1 E-006 6 2E-006 4,4'-DDE 
4,4'-00T 1.BE-007 1.2E-005 1.2E-005 4,4'-00T 
Acenaphthene Acenaphthene 
Acetone Acetone 
Aldrin 4.0E-005 2.7E-003 2.7E-003 Aldrin 
alpha-BHC 6.4E-007 4.2E-005 4.3E-005 alpha-BHC 
Aluminum Aluminum 
Anthracene Anthracene 
Antimony Antimony 
Aroclor-1248 Aroclor-1248 
Aroclor-1254 2.2E·005 1.6E-003 1 .7E-003 Aroclor-1254 
Arnclor-1260 2.1E-003 1.4E-001 1.4E-001 Aroctor-1260 
Arsenic 3.6E·006 2.5E-004 2.5E·004 Arsenic 
Barium Barium 
Benzene 8.5E-007 6.3E-005 6.4E·005 Benz~ne 

Benzoic Acid Benz()ic Acid 
Benzo(a)anthracene 6.0E-007 4.DE·005 4.1 E-005 Benzo(a)anthracene 
Benzo(a)pyrene 3.3E-006 2.8E-004 2.6E-004 Benz()(a)pyrene 
Benzo(b)fluoranthene 1.2E-006 7 .8E-005 B.OE-005 Benzo(b)fluoranthene 
Benzo(k)fluoranthene 1.2E-007 7.8E-008 B.OE-008 Benzo(k)fluoranthene 
Benzyl Alcohol Benzyl Alcohol 
Beryllium Beryllium 
beta-BHC 4.4E-007 2.9E-005 J.OE-005 beta-aHC 
bls(2-Chloroethyl) ether 3.7E-005 2.5E-003 2.5E-003 bls(2-Chloroethyt) ether 
bis(2-Ethylhexyl)phthalate 9.8E-006 6.5E-004 6.6E-004 bls(2-Ethylhexyl)phthalate 
Butylbenzylphthalate Butylbenzylphthslate 
Cadmium Cadmium 
Chloroform 2.6E-007 t.BE-005 t.BE-005 Chlorofonn 
Chromium 3+ Chromium 3-+ 
Chrysene 8.5E-009 1.4E-006 1.4E-006 Chrysene 
cis-1,2-Dichloroethene cis-1.2-Dichloroethene 
Cobalt Cobalt 
copper Copper 

Dibenzofuran 
Oiethylphthalate 
Dlmethylphthalate 

01-n-butylphthalate 
Di-n-octylphthalate 
Ethyl Benzene 
Fluoranlhene 
Fluorene 
Hexachlorobutadiene 
lndeno(1,2,3-cd)pyrene 

Iron 

2.2E-008 
3.1E-007 

1.5E-006 
2.1E-005 

1.5E-006 
2.1E-005 

Dibenzofuran 
Diethylphthalate 
Dfme1hylphthatate 
Di-n·butylphthalate 
Di-n·()ctylphthalate 
Ethyl Benzene 
Fluon:mthene 
Fluon:me 
Hexsthlorobutadiene 
lndeno{t ,2,3-cd)pyrene 
Iron 

liver 
respiratory 

liver 
liver 

felotoxic 
eyes 

fetotoxic 

liver 
liver 

circulalory 
Gltrad 

skin 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gllrad 

CNS 
kidney 
liver 

reprodudlve 
liver 

mammary 
kidney 

circulatory 
liver 
liver 

circulatory 
heart 
liver 

dec growth rate 
low body wt 

Gttract 
liver 

liver 
kidney 
skeletal 

low body wt 

8.6E-004 
2.6E-005 
6.4E-003 
1.9E-003 

2.2E-002 
2.1E-003 
3.8E-003 

3.9E-003 
3.1E-002 

2.9E-003 
2.1E-004 
1.0E-002 

2.2E-001 

7.0E-003 
3.7E-006 
J.SE-001 

1.5E+OOO 

2.2E-002 
3.3E-002 
2.7E-002 
5.1E-005 

9.7E-005 
t.SE-004 

9.8E-002 
1.BE-003 
9.1E-002 
1.2E-002 
8.4E-004 

2.0E-005 
4.7E-004 
2.8E-002 
5.4E-004 
B.BE-005 
2.2E-005 
3.3E-003 
5.6E-004 
S.BE-003 
B.BE-005 
3.9E-004 
4.0E-003 

5.5E-002 

5.7E-002 
1.7E-003 
4.5E-001 
1.3E·D01 
1.5E+OOO 

· 1 4E-001 
2.5E-001 

2.5E-001 
3.1E+OOO 

1.9E·D01 
1.4E-002 

8.7E-001 
1.5E+001 

4.7E-001 
2.5E-004 
2.3E+003 

1.1E+002 

1.5E+OOO 
2.2E+OOO 
2.0E+OOO 
3.4E-003 

6.4E·003 
9.6E-001 

6.5E+OOO 
1.2E-001 
2.4E+002 
B.JE-001 

1.41E-+001 

1.3E-003 

J.IE-002 
3.1E+OOO 
3 5E-002 
4.5E-003 
1.5E-003 
2.3E-001 
3.7E-002 
4.2E-001 
5.8E-003 
2.8E-002 
2.5E-001 

3.6E-+OOO 

S.BE-002 
UE-003 
4.5E-001 
1.3E-001 
1.5E+000 
1.4E-001 
2.5E-001 

2.5E-001 
3.2E+000 

2.0E-001 
1.4E-002 

B.BE-001 
1.5E+001 

4.7E-001 
2.5E-004 
2.3E+003 

1.2E+002 

1.6E+000 
2.2E+000 
2.0E+000 
3.5E-003 

6 5E-003 
9.6E-001 

6.6E+000 
1.2E-001 
2.4E+002 
B.4E-001 
1.4E-+001 

1.3E-003 

3.2E-002 
3.1E+000 
J.BE-002 
4.BE-003 
t.SE-003 
2.3E-001 
3.7E-002 
4.3E-001 
5.9E-003 
2.6E-002 
2.7E-001 

3.7E-+000 



Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Primary 

Tamet Or:gan ]L:J~------:-::c·---==--=--c---~~~~~-=--lsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 
m,p-xylene 

Naphthalene 

Nickel 

ortho·xylene 

Pentachlorophenol 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

VInyl Chloride 

Xylenes (total) 

Zinc 

AIR Area 2, Soil (2'to 101 1,1·Dichloroethane 
1,1,1-Trichloroethane 

1.1 ,2-Trichloroethane 
1,1 ,2.2-Tetrachloroethane 
1.2-Dichlorobenzene 

1.2-0ichloroethane 

1,2-0ichloroethene (total) 

1,2-0ichloropropane 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-0ichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2,.(,5-Trichlorophenol 

2,6-0inilrotoluene 
3,3'-Dichlorabenzldlne 

4-Methyl-2-pentanone 

4-Methylphenol 

4-Nitrophenol 

4,4'-DDD 

4,4'-DDE 
4,4'-DDT 

Acenaphthene 

Acenaphthylene 

Acetone 
Aldrtn 

alpha-BHC 

Anthracene 

Antimony 
Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

kidney 

CNS 
kidney 

low body wt 
liver 

fetotoxic 

circulatory 

low body w1 

fetotoxic 

fiver 

liver 
liver 
liver 
skin 

liver 

liver 

liver 

liver 
circulatory 

liver 
fetotoxic 

thyroid 
(10181) 

kidney 

liver 
liver 
liver 

low body weight 

circulatory 

liver 
respiratory 

liver 

CNS 
CNS 

CNS 

liver 

Non-Carcinogenic Hazard Quotient 'ru'~ ~~kln1 Inhalation Dermal 

EKoosure ) 
7.7E-003 5.1E-001 5.2E-001 

1.7E-002 1.1E+OOO 1.2E+OOO 

9 7E-004 1.2E-001 1.2E-001 
2.1E-006 1.5E-004 1.6E-004 
2.1E-002 1.4E•OOO 1.4E+OOO 
2.4E-003 3.1E+OOO 3.1E+OOO 
1.1E-006 7.9E-005 B.OE-005 
LBE-003 1.2E-001 1.2E-001 
2 4E-004 1.BE-002 1.6E-002 
2.3E-004 1.5E-002 1.5E-002 
1.4E-003 g 4E-002 9.6E-002 
6.0E-003 1.9E+OOO 1.9E+OOO 
2.2E-004 1.5E-OD2 1.5E-DD2 
7.5E-002 S.OE+OOO 5.1E+OOO 
1.8E-002 1.2E+OOO 1.2E+OOO 
S.GE-003 3.7E-001 3.7E-001 
S.OE-002 3.4E+OOO 3.4E+OOO 
1.5E-003 9.9E-002 1.0E-001 

1.5E-003 1.1E-001 1.2E-001 
2.4E-002 5.2E+OOO 5.3E+OOO -------------
2.8E+OOO 2.8E+003 2.8E+003 

2.5E-003 2.5E-003 
5.6E-003 S.GE-003 

6.9E-002 6.9E-002 
1.0E-001 1.0E-001 

1.4E-001 1.4E-001 
S.SE-004 S.SE-004 
3.0E-009 3.0E-009 
B.7E-005 6.7E-005 
3.7E-007 3.7E-007 
2.1E+OOO 2.1E+OOO 

3.0E-002 3.0E-002 

~========~==========~============~~A~ro~d~o~~~12~6~0==========~====~====~==~~~==~====~====~==~~~==~~~~~~==========~==========~====~~==~==========~====~====~==========~' 



Medium 

[1

-Scenano Timeframe· FUrure--­
Receptor Population: Routine Worker 
Rec~P.IQr Age: Adult 

Exposure 
Medium 

Exposure 

Point 

Jl 

Chemical 

Arsenic 

Barium 

Benzene 

Benzoic Acid . 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fiuoranthene 

Benzo(g,h,l)perytene 

Benzo{k)fiuoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-Chloroelhyl) ether 

bls{2-Ethythexyl)phthalate 

Bulylbenzylphlhalale 

Cadmium 
Carbon Disulfide 

Chlorobenzene 

Chloroform 

Chromium 3+ 

Chromium 6+ 

Chrysene 
cis-1 ,2-Dichloroelhene 

Coba11 
Copper 
Cyanide (total) 

Dibenzofuran 

Dibenzo(a,h}anthracene 

Dieldrin 

Diethylphthalale 

Oimethylphthalate 

Di-n·butylphthalate 

Di-n-octylphlhalate 
Endosulfan I 

Endr1n 

Endrin ketone 
Ethyl Benzene 

Fluoranthene 

Fluorene 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 
Hexachlorobutadlene 

Hexane, n-
lndeno(1 ,2,3-cd)pyrene 

lsophorone 
Lead 

Manganese 

Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nilrosodiphenylamlne 

ortho-xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 
Phthalic anhydride 

Pyrena 

lngeslion 

Table 6-2-5 
Summary or Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Carcinogenic Risk '""~ Inhalation Dermal 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Ex~ 
3.7E-009 3.7E-009 

Primary'=-7--'"_9_"_''_'o_n_linhatation Dermal Total 
11-----------'~eiO~an _l___ ____ L_ ______ L_~E~X;R~O~su~r~•--

1 respiratory Arsenic 

Barium 
5.7E-006 5 7E-006 Benzene 

Benzoic Acid 
Benzo(a)anlhracene 

2.1E-010 2 1E-010 Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 
1.5E-010 1.5E-010 Beryllium 
S.OE-011 S.OE-011 bela-BHC 
4.5E-005 4.5E-005 bis(2-Chloroethyl) ether 
2.6E-010 2.6E-010 bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
3.4E-008 HE-008 Cadmium 

Carbon Disulfide 

Chlorobenzene 
1 6E-005 1.6E-005 Chloroform 

Chromium 3+ 
UE-007 4.0E-007 Chromlum6+ 

Chrysene 
cis-1,2-0ichloroethene 
Cobalt 
Copper 
Cyanide (total) 

Oibenzofuran 
Oibenzo(a;h)anthracene 

9.2E-012 9.2E-012 Dieldrin 

Oiethylphthalate 

Oimelhylphthalate 

Di-n-butyl phthalate 

Di-n-octylphthatate 
Endosutfan I 

Endrin 

Endrin ketone 
Ethyl Benzene 

Ftuoranthene 

Fluorene 

1.0E-012 1.0E-012 gamma-Chlordane 

1.6E-013 1.6E-013 Heptachlor 

1.5E-013 1.5E-013 Heptachlor epoxide 

2.8E-01~ 2.8E-01-4 Hexachlorobenzene 

4.8E-011 ... BE-011 Hexachlorobutadiene 

Hexane, n-
lndeno(1 ,2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 

Mercury 

1.5E-006 1.5E-006 Methylene Chloride 

m,p..xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 

ortho-xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 
Phthalic anhydride 

Pyrene 

fetotoxic 

blood disorders 

respiratory 

liver 

liver 

liver 

respiratory 

respiratory 

liver 

kidney 

respiratory 

CNS 
respiratory 

circulatory 
respiratory 

9.6E-004 
3.2E-001 

8.5E-006 

8.2E·010 

2.3E-002 
6.5E+OOO 

7.9E-003 

~.OE-008 

2.7E-003 
1.2E-005 
2.9E-003 

3.6E-001 

9.6E-004 
3.2E-001 

B.SE-006 

8.2E-010 

2.3E-002 
B.SE+OOO 

7.BE-003 

... OE-008 

2.7E-003 
1.2E-005 
2.9E-003 

3.6E-001 

Selenium I~==========~==========~==========~~S~e~1e~nl~um~============~====~====~==========~==~~====~========~~~~~==========~============~====~====~==========~====~====~========~' 



ml!nano limeframe: Ftrt~re 
t::eptor Populalion Routine Worker 
._,;e~or Age· AduJt===== ] 

Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~·"-~·::~~~~]<In '"~ ·:~;;;;~ I Ex~~~n~re c=_hemkal Cardnogenic Risk . IL_Chemical--~ _b Non-Carcinogenic Hazarn Quotient ~~~ 
Ingestion Inhalation J Dermal 1 Total Primary~ lnges1ion T Inhalation Dermal ----r--Total 

~~~~-~~ ~~~ Ta el0!:9~-~~----+~-~~~---;-~~~----l____g Ex(!~ -------~-- _____ __t~~--~~-.J Silver -----!~~~~--!~~---- -- Silver I --

Styrene 
Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 
(total · · · · 

J.SE-006 

6.0E-006 

1.9E-006 

-- a:sE-oos 
Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

J.SE-006 

6.0E-006 

1.9E-006 

B.SE-005 
1.6E-001 
Reserved 

Styrene CNS 
Tetrachloroethene liver 

Thallium 

Toluene CNS 
Trichloroethene respiratory 

Vanadium 

Vinyl Chloride CNS 
Xylenes (total) CNS 
Zinc 

(total) 
I rd Index Across Subsurface Soil s Subsurface Soil 

5.2E-004 
J.SE-002 

2.1E-001 

9.8E+OOO 

Total K1dney HI. 
Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 

Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

5.2E-004 
3.5E·OD2 

2.1E-001 

9.8E+OOO 

2.8E+003 

2.4E+002 
2.3E+003 
5.3E+OOO 
1.7E+002 

4.9E+OOO 

2.7E+OOO 

1.2E+OOO 

1.5E+OOO 

3.2E+OOO 

1.4E-002 
O.OE+OOO 

1.2E-001 
O.OE+OOO 

3.2E-002 
2.6E-002 
5.3E+OOO 

2.3E+OOO 



Scenario Timeframe Future ~ 
Receptor Populahon Routine Worker 

Recep.!Q~ge· Adult 

F• lv 2CT k4\ TT " " .w wm mw 2cr a 

I 

Medium Exposure Exposure 
Medium Point 

Soil Soil Area 2. Soil (2' to 1 0') 

Chemical 

1.1-0ichloraethane 
1, 1,1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1 ,2-Dichlorobenzene 
1 ,2-0ichloroethane 
1 ,2-0ichloroethene (total) 
1 ,2-0ichloropropane 
1 ,2,4-Trichlorobenzene 
1 ,4-0ichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 
2,4-0imethylphenol 
2,6-Dinitrotoluene 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphthene 
Acetone 
Aldrin 
alpha-BHC 
Aluminum 
Anthracene 
Antimony 
Arodor-1248 
Arodor-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmium 
Chlorofom~ 

Chromium 3+ 
Chrysene 
cis-1,2-0ichtoroethene 
Cobalt 
Copper 
Oibenzofuran 
Oiethylphthalate 
Oimethylphthalate 
Oi-n-butylphthalate 
Oi-n-octylphthalate 
Ethyl Benzene 
Fluoranthene 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Ser.~ices Site 

Chemical 

Ingestion c.ro-'"'"'"= Inhalation Dermal I Total 
Exoosure 

-· 1,1-0ichloroethane 

-- 1,1.1· Trichloroethane 
1.9E-010 -· 6.3E-009 6.5E-009 1,1 ,2.2-Tetrachloroethane 

- 1.2-0ichlorobenzene 
4.4E-008 .. 1.0E-006 1.0E-006 1.2-0ichloroethane 

-· 1.2-0ichloroethene (total) 
4.9E-009 -- 1.1E-007 1.2E-007 1.2-0ichloropropane 

-- 1 ,2,4-Trichlorobenzene 
5.9E-010 ·- 1.3E-008 1.4E-008 1.4-Dichlorobenzene 

.. 2-Butanone 

-- 2-Hexanone 

-· 2-Methylnaphthalene 
.. 2 -Methylphenol 
.. 2,4-0imethylphenol 
.. 2,6-Dinitrololuene 
.. 4-Methyl-2-pentanone 

·- 4-Methylphenol 

2.1E-008 -- 4.8E-007 5.1E-007 4,4'-000 

8.0E-009 -- 1.8E-007 1.9E-007 4,4'-00E 
1.5E-008 -· 3.5E-007 3.7E-007 4,4'-00T 

-- Acenaphthene 
.. Acetone 

3.5E-006 -· 8.0E-005 8.4E-005 Aldrin 

5.6E-008 - 1.3E-006 1.3E-006 alpha-BHC 
.. Aluminum 

- Anthracene 

- Antimony 
.. Aroclor-1248 

1.9E-006 -· 5.0E-005 5.1E-005 Aroclor-1254 

1.8E-004 - 4.2E-003 4.3E-003 Aroclor-1260 

3.1E-007 - 7.5E-006 7.8E-006 Arsenic 

- Barium 

7.5E-008 - 1.9E-006 2.0E-006 Benzene 

-- Benzoic Acid 

5.3E-008 - 1.2E-006 1.3E-006 Benzo(a)anthracene 

2.9E-007 - 7.9E-006 8.2E-006 Benzo(a)pyrene 

1.0E-007 - 2.4E-006 2.5E-006 Benzo(b)fluoranthene 

1.0E-008 - 2.4E-007 2.5E-007 Benzo(k)fluoranthene 

-- Benzyl Alcohol 

- Beryllium 

3.9E-008 - 8.8E-007 9.2E-007 beta-BHC 

3.2E-006 - 7.4E-005 7.7E-005 bis(2-Chloroethyl) ether 

8.6E-007 - 2.0E-005 2.1E-005 bis(2-Ethylhexyl)phthalate 

-· Butylbenzylphthalate 

·- Cadmium 

2.3E-008 - 5.5E-007 5.7E-007 Chlorofom~ 

.. Chromium 3+ 

7.4E-010 - 4.1E-008 4.2E-008 Chrysene 

- cis-1,2-Dichloroethene 

- Cobalt 

- Copper 

·- Oibenzoturan 

- Oiethylphthalate 

- Oimethylphthalate 

- Oi-n-butylphthalate 

-· Oi-<J-octylphthalate 

- Ethyl Benzene 

- Fluoranthene 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 
TarQet Oraan Exoosure 

I circulatory 4.9E-005 - 11E-003 1.2E-003 
liver 1.2E-003 .. 2.8E-002 2.9E-002 
liver 2.3E-007 .. 7.3E-006 7.6E-006 
CNS 8.8E-004 -· 2.0E-002 2.1E-002 

fetotoxic 2.3E-004 -· 5.1E-003 5.4E-003 
kidney 1.4E-003 -· 3 2E-002 3.4E-002 
Gltract -

low bodywt 3.8E-004 .. 8.6E-003 8.9E-003 
Gl tract 1.1E-005 - 2.6E-004 2.7E-004 

liver 2.8E-003 - 6.8E-002 7.0E-002 
CNS 8.5E-004 .. 2.0E-002 2 OE-002 

Gl tract 9 8E-003 -- 2.2E-001 2.3E-001 
liver 9.0E-004 -- 2.1E-002 2.1E-002 

generalized 1.7E-003 -- 3.8E-002 3.9E-002 

-
liver 1.7E-003 -- 3.9E-002 4 OE-002 

respiratory 1.4E-002 .. 4.7E-001 4.9E-001 

liver -
liver --

fetotoxic 1.3E-003 - 2.9E-002 3.0E-002 

eyes 9.4E-005 - 2.1E-003 2.2E-003 

fetotoxic 4.5E-003 - 1.3E-001 1.4E-001 

liver 9.6E-002 - 2.2E+OOO 2.3E+OOO 

liver -
circulatory 3.1E-003 - 7.1E-002 7.4E-002 

Gl tract 1.6E-006 - 3.7E-005 3.9E-005 

skin 1.5E-001 .. 3.5E+002 3.5E+002 

liver --
liver 6.8E-001 - 1.7E+001 1.8E+001 

circulatory -
circulatory 9.7E-003 - 2.3E-001 2.4E-001 

1.4E-002 - 3.3E-001 3.4E-001 

blood disorders 1.2E-002 - 3.0E-001 3.2E-001 

Gl tract 2.3E-005 - 5.1E-004 5 4E-004 

-
-
-
·-

CNS 4.3E-005 - 9.7E-004 1.0E-003 

kidney 6.4E-005 - 1.5E-001 1.5E-001 

liver -
reproductive -

liver 4.3E-002 - 9.9E-001 1.0E+OOO 

mammary 7.9E-004 - 1.8E-002 1.9E-002 

kidney 4.0E-002 - 3.6E+001 3.6E+001 

circulatory 5.3E-003 - 1.3E-001 1.3E-001 

liver 3.7E-004 - 2.1E+OOO 2.1E+OOO 

liver -· 
circulatory 8.6E-006 - 2.0E-004 2.1E-004 

heart 2.1E-004 - 4.7E-003 4.9E-003 

liver 1.2E-002 - 4.7E-001 4.BE-001 

dec growth rate 2.3E-004 - 5 4E-003 5.6E-003 

low bodywt 3.0E-005 - 6.9E-004 7.2E-004 

Gltract 9.8E-006 - 2.2E-004 2.3E-004 

liver 1.5E-003 - 3.4E-002 3.6E-002 

?.4E-004 - 5.6E-003 5.8E-003 

liver 2.6E-003 - 6.3E-002 6.6E-002 

kidney 3.8E-005 - B.BE-004 9.2E-004 



Scenario Timeframe Future 

Receptor Population Routine Wortter 

.RecepJor.Age: Adull 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

File- Area2CT.wk<i \ 

Medium 

TT sum fRWa2r,T 

Exposure 
Mediurn 

AIR 

Exposure 
Point 

Area 2. Soil (2 to 10') 

Chemical 

Fluorene 
Hexachlorobutadiene 
lndeno(1.2.3-cd)pyrene 
Iron 
Isophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total) 
1.1-Dichloroethane 
1,1.1-Trichloroethane 
1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloroethene (total) 
1.2-Dichloropropane 
1.2.4-TrichlorobenzenB 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2.4.5-Trichlorophenol 
2;6-Dinitrototuene 
3.3'-Dichlorobenzidine 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4.4-DDD 
4.4'-DDE 
4.4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 

Carcinogenic Risk 

Ingestion 

1.9E-009 
2.7E-008 

4.6E-008 

1.4E-008 

2.0E-007 

1.2E-006 

1.OE-007 

5.6E-009 

" " 2 : I E : O 6 4 " " " 

-
-
-
-
-
-
-
-
-
-
_ 
-
-
-
-
-
-
-
-
_ 
-
~ 
-
-
_ 
-
_ 
-
-

Inhalation 

~ 
~ 

~ 

-

~ 
-

-
-
~ 

-
-

~ 

-
~ 

9.4E-009 
2.0E-008 

8.3E-007 

2.1 E-008 

3.9E-012 

Dermal 

4.4E-008 
6.3E-007 

1 OE-ooe 

5.7E-007 

4.6E-006 

2.8E-005 

2.4E-006 

1.3E-007 

V.9E-bb3 

-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Tolal 
Exposure 

4.6E-008 
6.5E-007 

1.1E-006 

5.BE-007 

4.8E-006 

2.9E-005 

2.5E-006 

1.3E-007 

• "5.YE-663"""" 

9.4E-009 
2.0E-008 

8.3E-007 

2.1 E-008 

3.9E-012 

Chemical 

1 Fluorene 
Hexachlorobutadiene 
lndeno(1,2,3-cd)pyrene 
Iron 
Isophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total) 
1.1-Dichloroethane 
1,1.1-Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1.2-Dichloropropane 
1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2.4-Dichloraphenol 
2.4-Dimethylphenol 
2,4-Dinitrotoluene 
2,4.S-Trichlorophenol 
2.6-Dinitrololuene 
3,3'.Diohlorobenzldine 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4.4'-DDD 
4.4'-DOE 
4.4-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 

Primary 
Tarqet Orqan 

skeletal 
lov» body wt 

kidney 
CNS 

kidney 
low body wt 

liver 
fetotoxic 

circulatory 
low body wt 

fetotoxic 
liver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxic 
thyroid 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 
CNS 

CNS 

liver 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.7E-O04 
1.7E-003 

2.4E-002 
3.4E-003 

7.5E-003 

4.3E-004 
9.2E-007 
9.2E-003 
1.OE-003 
4.7E-007 
7.9E-004 
1.1E-004 
1.OE-004 
6.2E-004 
2.6E-003 
9.8E-005 
3.3E-002 
7.7E-003 
2.4E-003 
2.2E-002 
6.5E-004 

6.8E-004 
1.OE-002 

" i.2E+6bb'"' 

-
-
-

-
-
-

-
~ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

Inhalation 

.. 

.. 
-

_ 
_ 
.. 
_ 
_ 
_ 

_ 

_ 
_ 
-

-
-

-
-

2.2E-003 
4.9E-003 

6.0E-002 
9.1 E-002 

1.2E-001 
4.9E-004 
2.6E-009 
5.8E-005 
3.2E-007 
1.8E*000 

26E-002 

1 Dennal 

3.9E-003 
4.0E-002 

5.5E-001 
7.7E-002 

1.7E-001 

1.8E-002 
2.3E-005 
2.1E-001 
4.7E-001 
1.2E-005 
1.8E-002 
2.4E-003 
2.3E-003 
1.4E-002 
2.8E-001 
2.2E-003 
7.5E-001 
1.8E-001 
5.6E-002 
5.1E-001 
1.5E-002 

1.7E-002 
7.9E-001 

"""42EVd62"""" 

_ 
-
-

-
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
~ 

1 Total 
1 Exposure 
1 4 OE-003 

A 2E-O02 

5.7E-001 
8.1 E-002 

1.8E-001 

1.8E-002 
2.4E-005 
2.2E-001 
4.7E-001 
1.2E-005 
1.9E-002 
2.5E-003 
24E-003 
1.5E-002 
2.9E-001 
2.3E-003 
7.9E-001 
1.8E-001 
5.8E-002 
5.3E-001 
1.6E-002 

1.8E-002 
8.0E-001 

' " 4.2E+662"'" 
2.2E-003 
4.9E-003 

6.0E-002 
9.1 E-002 

1.2E-001 
4.9E-004 
2.6E-009 
5.8E-005 
3.2E-007 
1.8E+000 

2.6E-002 



Scenario Timelrame Future 

Receptor Population Routine Worker 

ReceRior Age· Adult 

F~ AI 2CT TI " .. wk41 sum fRWa2CT 

I 

Medium Exposure Exposure 
Medium Point 

Chemical 

Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Arodor-1246 
Arodor-1254 
Aroclor -1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 
Beryllium 
bela-BHC 
bis(2-Chloroelhyl) elher 
bis(2-Ethylhexyl)phlhalale 
Butylbenzylphlhalale 
Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1 ,2-Dichloroethene 
Co ball 
Copper 
Cyanide (lolal) 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethylphthalate 
Dimethylphthalale 
Di-n-butylphthalate 
Di-n-octylphthalale 
Endosu~an I 
Endrin 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane. n-
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercurv 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Tolal 

Ex~osure I 
-- 7.9E-010 -- 7.9E-010 Aldnn 
- 1.6E-011 -- 1.6E-011 alpha-BHC 
-- - Anthracene 
- -- Antimony 
-- 4.4E-011 -- 4.4E-Ot1 Aroclor-1242 
- 7.9E-010 -- 7.9E-010 Aroclor-1246 
- 5.9E-010 -- 5.9E-Ot0 Aroclor-1254 
-- 5.3E-009 -- 5.3E-009 Arodor-1260 
- 6.4E-010 -- 6.4E-Ot0 Arsenic 
- - Barium 

- t.OE-006 - 1.0E-006 Benzene 
- - Benzoic Acid 
- - Benzo(a)anlhracene 
- 3.7E-011 - 3.7E-011 Benzo(a)pyrene 
- -- Benzo(b)ftuoranlhene 

- - Benzo(g,h,i)perylene 
- -- Benzo(k)ftuoranthene 

- - Benzyl Alcohol 

- 2.5E-011 - 2.5E-011 Beryllium 
- 6.7E-012 - 6.7E-012 bela-BHC 
- 7.9E-006 - 7.9E-006 bis(2-Chloroelhyl) ether 

- 4.5E-011 -- 4.5E-011 bis(2-Ethylhexyl)phthalale 

- - Butylbenzylphthalate 

- 6.0E-009 - 6.0E-009 Cadmium 

- - Carbon Disulfide 

- -- Chlorobenzene 

- 2.6E-006 -- 2.6E-006 Chloroform 

- -- Chromium 3+ 

- ?.OE-006 - 7.0E-006 Chromium6+ 
- - Chrysene 

- - cis-1.2-0ichloroethene 

- - Co ball 

- -- Copper 

-- - Cyanide (tolal) 

-- - Dibenzoturan 

- - Dibenzo(a,h)anlhracene 

- 1.6E-012 - 1.6E-012 Dieldrin 

- - Diethylphthalale 

- - Dimelhylphthalate 

- - Di-n-bulylphthalate 

- - Di-n-octylphthalale 

- -- Endosu~an I 

- -- Endrin 

- - Endrin ketone 

- - Ethyl Benzene 

- -- Fluoranthene 

- - Fluorene 

- 1.6E-013 -- 1.6E-013 gamma-Chlordane 

- 2.6E-014 -- 2.6E-014 Heptachlor 

- 2.7E-014 - 2.7E-014 Heptachlor epoxide 

- 4.9E-015 - 4.9E-015 Hexachlorobenzene 

- 8.4E-012 - 6.4E-012 Hexachlorobutadiene 

- - Hexane, n-

- - lndeno(1 ,2,3-cd)pyrene 

- - lsophorone 

- - Lead 

- - Manganese 

- - Mercurv 

I 

Non.cardnogenic Hazard Quotient 

Primary lngeslion inhalation Dermal Tolal 
Targel Organ Exoosure 

I -- --
-- --
- --
-- --
-- --
- --
- -
-- -

respiratory - -
feloloxic -- 6.4E-004 -- 6.4E-004 

blood disorders -- 2.6E-001 - 2.6E-001 
-- -
- -
-- --

-- --
- --
-- --
-- -

respiratory - 7.5E-006 - 7.5E-006 

-- --
liver -- --

-- --
-- -
- -
- 7.1E-010 -- 7.1E-010 

liver - 2.0E-002 -- 2.0E-002 
liver -- 5.7E+OOO -- 5.7E+OOO 

-- --
respiratory - --

-- -
- -
-- -
-- -
-- --
- -
- --
- -
- -
-- --
-- --
-- -
-- -
-- -
- --

respiratory -- 7.0E-003 - 7.0E-003 

- --
-- --
-- 3.5E-006 - 3.5E-006 

-- --
-- --

liver - --
kidney - -

- --
-- -
- -
-- --

respiratory -- 2.3E-003 - 2.3E-003 
CNS -- 1.1E-005 -- 1.1E-005 



~~~=~~~~=j 
Scenario limeframe Future 

Receptor Population Routine Worker I 
Rec~p.tor Age: Adult __ 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

F' "'"2CT.wk4\ TT '"m'=fR'OW""'!•2~C=T========-=,===i;===========;============= ~==~=========~-

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrena 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

2.6E-007 

6.2E-007 

UE-006 

3.4E-007 

Total 
Exposure 

Chemical 

2.6E-007 Methylene Chloride 
m,p-xylene 
Naphthalene 

6.2E-007 

t.tE-006 

3.4E-007 

Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrena 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(total) -- t.SE-005 (total 

Total Risk Across Subsurface Soil J}==i'Si:_ t~E"'-0§:0§3~=ijltndex Across Subsurface Soil 
Total Risk Across All Media and All Exposure Routes l'===R=e=s=erv=e=d=e1JI 

I 

Non-Carcinogenic Hazard Quotient -~ 
t-----,P:--n:-_m_a_ry ___ ,--,--ln_g_e---:st'""io_n_ Inhalation Dermal-r-~ 

Target Organ Exposure 
respiratory 2.5E-003 2.5E-003 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

Subsurface Soil 

3.tE-OOt 3.tE-OOt. 

4_6E-004 4.6E-004 
3_ tE-002 3. tE-002 

t.8E-00t t.SE-001 

8.6E+OOO 8.6E+OOO 
4.3E+002 

Total K1dney HI. 3.7E+00t 
Total Skin HI: 3.5E+002 

Total Thyroid HI: e.OE-001 
Total Liver HI: 3. tE+OOt 

Total Circulatory System HI: 1.tE+OOO 
Total CNS HI: 2. t E+OOO 

Total Fetotoxic HI: t.9E-001 
Total Gl Tract HI: 2.3E-00t 

Total Respiratory HI: :==~5~.0~E~-O¥n0~t ==:J 
Total Eyes HI: 2.2E-003 

Total Reproductive HI:IF==O~-~OE~+~O~O~O=~I 
Total Mammary HI: t.9E-002 
Total Adrenal HI: li==ca;i'_~OE~+~oiiioii<o=~l 

Total Heart HI: 4.9E-003 

Total Skeletal System HI: J}=~4-~0~E-O¥n0~3=~J 
Total Thyroid HI: 8.0E-001 

Total Blood Disorders HI: 6.0E-OOt 



II
-- ==So!c~e~na~n~·o":'T~im~ef"ora=m=e=:===~F~ut~u~re=======' Receptor Population: Routine Wor1<er 

ReceRtor Age: Adult 

Fl IND2RME WK4 oe· 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Sediment Sediment Ditch 

Area 2 2,4-0imethylphenof 

2-Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthrace~e 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)nuoranthene 

Beryllium 

bis(2-Chloroethyt) ether 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chlorofomn 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Ethyt Benzene 

Fluoranthene 

lndeno(1,2.3-cd)pyrene 

Iron 

Lead 

Manganese 

Meic:ury 

Naphthalene 

Nickel 

Pyrena 

Toluene 

Vanadium 

Xylenes (total) 

Zinc 

(Total\ 

Ingestion 

6.6E-007 

1.BE-008 

2.3E-OOB 

2.2E-007 

1.9E-008 

2.2E-009 

2.7E-OOB 

2.7E-009 

B.OE-013 

2.2E-010 

5.1E-008 

1.2E-006 

-------····-
1.0E-006 

Table 6-2-7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical SeiVices NPL Site 

I 
Carcinogenic Risk Chemical Non.Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

ExP-osure I Target Organ 

I 
2,4-0imethylphenol generalized 3.7E-006 1.7E-004 

2-Methylnaphthalene Gl Tract 9.8E-007 4.5E-005 
Aluminum circulatory system 5.9E-004 2.BE-003 

Anthracene Gl Tract 3.4E-OOB 1.6E-006 

9.7E-006 1.0E-005 Arsenic circulatory system 4.1E-003 5.9E-002 

Barium NA 1.6E-004 7.4E-004 

9.1E-007 9.3E-007 Benzene blood disorders 5.7E-004 2.9E-002 

1.1E-006 1.1E-006 Benzo(a)anthracene NA 

1.6E-005 1.6E-005 Benzo(a)pyrene NA 

8.9E-007 9.1E-007 Benzo(b)nuoranthene NA 

1.0E-007 1.0E-007 Benzo(k)nuoranthene NA 

Beryllium kidney 2.9E-005 1.3E-002 

1.2E-006 1.3E-006 bis(2-Chloroethyl) ether reproductive system 

1.2E-007 1.3E-007 bis(2-Ethylhexyl)phthalate liver 2.7E-005 1.2E-003 

Butylbenzylphthalate mammary 1.0E-007 4.6E-006 

Cadmium kidney 5.6E-004 5.2E-001 

3.9E-009 3.9E-009 Chloroform circulatory system 3.7E-OOB 1.BE-006 

Chromium (total) 1.2E-003 5.4E-002 

2.5E-008 2.5E-008 Chrysene liver 

Copper liver 1.1E-004 6.8E-004 

2.6E-006 2.7E-006 Oibenzo(a.h)anthracene 

Ethyt Benzene liver 1.6E-007 B.OE-006 

Fluoranthene kidney 3.1E-006 1AE-004 

5.6E-007 5.7E-007 lndeno(1,2,3-cd)pyrene NA 

Iron 5.7E-003 2.6E-002 

Lead CNS 

Manganese kidney 2.2E-003 1.0E-002 

Mercury low body weight 

Naphthalene circulatory system 6.7E-007 3.1E-005 

Nickel low body weight B.BE-005 8.2E-003 

Pyrena liver 4.5E-006 2.1E-004 

Toluene liver 3.4E-008 1.6E-006 

Vanadium circulatory system 2.5E-004 1.2E-003 

Xylenes (total) fetotoxic 1.2E-008 6.3E-007 

Zinc _____ . !~~r_o~~ ______ 4.7E-005 7.3E-004 
---·····---- ··-----·· --········ ---------· ------

3.3E-005 3.4E-005 fTota~ 1.6E-002 7.3E-001 

Total Risk Across Sediments I 3.4E-005 I Total Hazard Index Across All Exposure Routes ll 

Total Circulatory System HI = 
Total Low Body Weight HI = 

Total Mammary HI = 
Total Fetotoxic HI = 

Total Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI= 

Total Liver HI = 
Total Blood Disorders HI = 

I 
I 
I 
I 
I 
I 
I 
I 
I 

---
Total 

ExP-osure I 

1.8E-004 

4.6E-005 

3.3E-003 

1.6!':-006 

6.3E-002 

9.0E-004 

3.0E-002 

1.3E-002 

1.3E-003 

4.9E-006 

5.2E-001 

1.6E-006 

S.SE-002 

1.0E-003 

8.2E-006 

1AE-004 

3.2E-002 

1.3E-002 

3.2E-005 

8.3E-003 

2.1E-004 

1.6E-006 

1.4E-003 

SAE-007 

7.8E-004 
·····-------

7.5E-001 

7.5E-001 I 

S.BE-002 I 
8.3E-003 I 
4.9E-006 I 
6.4E-007 I 
4.BE-005 I 
7.8E-004 I 
5.5E-001 I 
2.5E-003 I 
3.0E-002 I 



Scenario Timeframe· Future 

Receptor Population: Routine Worker 

~ce~torAg~•-'=-=-=-======~A~d~ul~l============~l 

Fite· IND2CT WK4 

I I 
Medium Exposure Exposure Chemical 

Med1um Point 

Sediment Sediment Ditch 

Area 2 2,4-Dimethylphenol 

2-Methylnaphthatene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b}fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2-Chloroethyt) ether 

bis(2-Eihylhoxyl)phthalate 

Butylbenzylphlhalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno(1 ,2,3-cd)pyn!ne 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrene 

Toluene 

Vanadium 

Xylenes (Iota!) 

Zinc 

(Total) 

Ingestion 

S.BE-008 

1.6E-009 

2.0E-009 

1.9E-008 

1.7E-009 

1.9E-010 

2.4E-009 

2.4E-010 

?.OE-014 

1.9E-011 

4.5E-009 

1.1E-009 

-··---------
9.1E-008 

Table 6-2-8 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 

~~-···"·~~~ Chemical Non-Carcinogenic Hazard Quotient 

lnhalalion Dermal GTolal Primary Ingestion Inhalation Dermal 

Ex~osure / Taroel Oraan 

I 
2,4-Dimethylphenol generalized 1.6E-006 2.6E-005 

2-Methylnaphthalene Gl Trac1 4.3E-007 6.9E-006 

Aluminum circulatory system 2.6E-004 4.2E-004 
Anthracene Gl Trac1 1.5E-008 2.4E-007 

2.9E-007 3.5E-007 Arsenic circulatory system 1.8E-003 9.0E-003 

Barium NA ?.OE-005 1.1E-004 

2.8E-008 2.9E-008 Benzene blood disorders 2.5E-004 4.4E-003 

3.2E-008 3.4E-008 Benzo(a)anthracene NA 

4.7E-007 4.9E-007 Benzo(a)pyrene NA 

2.7E-008 2.8E-008 Benzo(b)fluoranthene NA 

3.1E-009 3.3E-009 Benzo(k)fluoranthene NA 

Beryllium kidney 1.3E-005 2.0E-003 

3.8E-008 4.0E-008 bis(2-Chloroethyt) ether reproductive system 

3.8E-009 4.0E-009 bis(2-Ethylhexyl)phthalate liver 1.2E-005 1.9E-004 

Butylbenzylphthalate mammary 4.6E-008 7.3E-007 

Cadmium kidney 2.5E-004 7.9E-002 

1.2E-010 1.2E-010 Chloroform circulatory system 1.6E-008 2.7E-007 

Chromium (total) 5.1E-004 8.1E-003 

7.5E-010 7.7E-010 Chrysene liver 

Copper liver 5.0E-005 1.3E-004 

7.9E-008 8.4E-008 Dibenzo(a,h)anthracene 

Ethyt Benzene liver ?.OE-008 1.2E-006 

Fluoranthene kidney 1.3E-006 2.1E-005 

1.7E-008 1.8E-008 lndeno( 1 ,2 ,3-cd)pyreno NA 

Iron 2.5E-003 4.0E-003 

Lead CNS 

Manganese kidney 9.8E-004 1.6E-003 

MerCtJry low body weight 

Naphthalene circulatory system 2.9E-007 4.7E-006 

Nickel low body weight 3.9E-005 1.2E-003 

Pyrene liver 2.0E-006 3.1E-005 

Toluene liver 1.5E-008 2.4E-007 

Vanadium circulatory system 1.1E-004 1.8E-004 

Xylenes (total) fetotoxic 5.4E-009 9.5E-008 

Zinc ______ !h~!~-----· 2.1E-005 1.1E-004 ------------ ---------- ··---------- ---------· ·------- ---------
9.9E-007 1.1E-006 crotall 6.9E-003 1.1E-001 

Total Risk Across Sediments I 1.1E-006 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Low Body Weight HI = 

Total Mammary HI= 

Total Fetotoxic HI= 

Total Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI= 

Total Liver HI = 
Total Blood Disorders HI= 

Total 

ExP-osure I 

2.8E-005 

7.3E-006 

6.8E-004 

2.5E-007 

1.1E-002 

1.8E-004 

4. ?E-003 

2.0E-003 

2.0E-004 

7.7E-007 

7.9E-002 

2.8E-007 

8.7E-003 

1.8E-004 

1.3E-006 

2.3E-005 

6.5E-003 

2.5E-003 

5.0E-006 

1.3E-003 

3.3E-005 

2.6E-007 

2.9E-004 

1.0E-007 

1.3E-004 

1.2E-001 

I 1.2E-001 I 

I 1.2E-002 I 
I 1.3E-003 I 
I 7.7E-007 I 
I 1.0E-007 I 
I 7.5E-006 I 
I 1.3E-004 I 
I 8.4E-002 I 
I 4.2E-004 I 
I 4.7E-003 I 



File· FWORIQ WK4 

Medium 

Surface Water 

G enario Timeframe: Future 

ceptor Population: Routine Worker 

~======R=e=c=e=~torA~e~:==========~A~d~ul~t====~=================== 

I I 
Exposure Exposure Chemical 

Medium Point 

Ingestion 

Surface Water Ditch 

Area 2 1, 1-Dichloroethane 

1 .2-Dichloroethene(total) 

2.4-Dimethylphenol 

2-Butanone (MEK) 

2-Methytphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 1.2E-005 

Barium 

Benzene 2.3E-006 

Beryllium 

bis(2-Chloroethyi)Elher 1.5E-005 

Chloroethane 1.5E-008 

Chromium 

Ethyl benzene 

Iron 

lsophorone 8.3E-010 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc ------------·· 
ITotall 2.9E-005 

Table 6-2-9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Denmal Total Primary 

Exoosure Target Organ 

1, 1-Dichloroethane circulatory system 

1 ,2-Dichloroethene(total) kidney 

2,4-Dimethylphenol generalized 

2-Butanone (MEK) liver 

2-Methylphenol (0-Cresol) liver 

4-Methyt-2-Pentanone liver 

4-Methylphenol (P-Cresol) respiratory 

Acetone fetotoxic 

Aluminum circulatory system 

Ammonia kidney 

1.4E-006 1.3E-005 Arsenic circulatory system 

Barium NA 

9.6E-006 1.2E-005 Benzene blood disorders 

Beryllium kidney 

B.OE-006 2.3E-005 bis(2-Chloroelhyi)Ether reproductive 

2.0E-008 3.6E-008 Chloroethane liver 

Chromium 

Ethytbenzene liver 

Iron 

8.7E-010 1.7E-009 lsophorone kidney 

Lead CNS 

Manganese kidney 

Nickel low bodywt 

Nitrate/Nitrite fetotoxic 

Phenol liver 

Toluene liver 

Xylene (total) fetotoxic 

Zinc 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Denmal 

2.0E-005 3.4E-005 

6.5E-004 1.3E-003 

1.2E-003 4.0E-003 

4.6E-004 9.1E-005 

2.0E-004 4.1E-004 

1.2E-003 9.6E-004 

3.5E-003 1.1E-002 

7.4E-003 8.7E-004 

9.2E-004 1.1 E-004 

2.9E-001 3.6E-002 

9.2E-003 1.1E-003 

3.0E-001 1.2E+OOO 

2.7E-004 3.2E-003 

1.5E-004 2.0E-004 

t.BE-002 2.1E-002 

1.2E-004 1.9E-003 

9.3E-002 1.1E-002 

4.9E-005 5.1E-005 

9.7E-002 1.1E-002 

7.8E-003 1.8E-003 

2.3E-003 

7.5E-005 7.9E-005 

B.BE-005 5.9E-004 

3.4E-005 5.3E-004 

3.5E-004 B.OE-005 _______ th~~C?i_d -------- ---- ----·- ·····-· ------- ----··-----------------·- ··----------
1.9E-005 4.8E-005 (Total) 8.4E-001 1.3E+OOO 

Total Risk Across Surface Water I 4.BE-005 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Kidney HI = 
Total Fetus HI = 
Total Liver HI = 

Total Blood Disorders HI = 

Total 

Exoosure 

5.4E-005 

1.9E-003 

5.1E-003 

5.5E-004 

6.1E-004 

2.2E-003 

1.5E-002 

8.3E-003 

I.OE-003 

3.3E-001 

1.0E-002 

1.5E+OOO 

3.5E-003 

3.4E-004 

3.9E-002 

2.0E-003 

t.OE-001 

1.0E-004 

1.1E-001 

9.6E-003 

2.3E-003 

1.5E-004 

6.6E-004 

5.7E-004 

4.3E-004 
------------·· 

2.2E+OOO 

I 2.2E+OOO I 

I 3.3E-001 I 
I 1.1E-001 I 
I 1.1E-002 I 
I 6.5E-003 I 
I 1.5E+OOO I 



l'======S=c=e=n=an~·o=T=i=m~e~fr~a=m=e=:=======F=u=tu=re========================·]l Receptor Population: Routine Worker 

Rece~tor Age: Adult 

File· FWORK2CT WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Ingestion 

Surface Water Surface Water Ditch 

Area 2 1,1-Dichloroethane 

1.2-Dichloroethene(total) 

2 ,4-Dimethytphenol 

2-Butanone (MEK) 

2-Methytphenot (0-Cresol) 

4-Methyt-2-Pentanone 

4-Methytphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 2.1E-006 

Barium 

Benzene 4.1E-007 

Beryllium 

bis(2-Chloroethyi)Ether 2.6E-006 

Chloroethane 2.7E-009 

Chromium 

Ethytbenzene 

Iron 

lsophorone 1.5E-010 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc ----------
CTotal\ 5.1E-006 

Table 6-2-10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Taroet Organ 

1.1-Dichloroethane circulatory system 

1,2-Dichloroethene(total) kidney 

2.4-Dimelhytphenol generalized 

2-Butanone (MEK) liver 

2-Methytphenol (0-Cresol) liver 

4-Methyt-2-Pentanone liver 

4-Methytphenol (P-Cresol) respiratory 

Acetone fetotoxic 

Aluminum circulatory system 

Ammonia kidney 

2.2E-007 2.3E-006 Arsenic circulatory system 

Barium NA 

1.4E-006 1.9E-006 Benzene blood disorders 

Beryllium kidney 

1.2E-006 3.8E-006 bis(2-Chloroethyi)Ether reproductive 

2.7E-009 Chloroethane liver 

Chromium 

Ethyl benzene liver 

Iron 

1.3E-010 2.BE-010 lsophorone kidney 

Lead CNS 

Manganese kidney 

Nickel low bodywt 

Nitrate/Nitrile fetotoxic 

Phenol liver 

Toluene liver 

Xylene (total) fetotoxic 

Non-Carcinogenic Hazard Quotient 

I 
Ingestion Inhalation Dermal 

1.7E-005 2.6E-005 

5.7E-004 9.6E-004 

1.0E-003 3.0E-003 

4.0E-004 6.9E-005 

1.7E-004 3.1E-004 

1.1E-003 7.2E-004 

3.1E-003 8.6E-003 

6.5E-003 6.6E-004 

8.1E-004 8.1E-005 

2.6E-001 2.7E-002 

8.1E-003 8.1E-004 

2.6E-001 9.3E-001 

2.4E-004 2.4E-003 

1.3E-004 1.5E-004 

1.6E-002 1.6E-002 

1.0E-004 1.4E-003 

8.2E-002 8.2E-003 

4.3E-005 3.9E-005 

B.SE-002 B.SE-003 

6.9E-003 1.4E-003 

2.1E-003 

6.6E-005 6.0E-005 

S.OE-005 4.5E-004 

3.0E-005 4.0E-004 

Zinc thyroi(j ______ . 3.0E-004 6.1E-005 
-- --- ----------- --- ------ --------------- --·- -------------

2.9E-006 B.OE-006 (Total) 7.3E-001 1.0E+OOO 

Total Risk Across Surface Water I B.OE-006 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Kidney System HI = 
Total Fetus HI = 
Total Liver HI = 

Total Blood Disorders HI = 

Total 

Ex~osure 

4.3E-005 

1.5E-003 

4.0E-003 

4.7E-004 

4.8E-004 

1.8E-003 

1.2E-002 

7.2E-003 

8.9E-004 

2.8E-001 

8.9E-003 

1.2E+OOO 

2.6E-003 

2.8E-004 

3.2E-002 

1.5E-003 

9.0E-002 

8.2E-005 

9.3E-002 

8.2E-003 

2.1E-003 

1.3E-004 

5.1E-004 

4.3E-004 

3.6E-004 
---- -------

1.7E+OOO 

I 1.7E+OOO I 

I 2.9E-001 I 
I 9.8E-002 I 
I 9.7E-003 I 
I 5.2E-003 I 
I 1.2E+OOO I 



Scenario Timelrame: Future -~ 
Receptor Population: Construction Wor1o:er 

Rece~ge: Adu!\ 

File· Area2RME wk4 \ TT sum fCWa2RME 

Medium 

Soil 

Exposure 

Medium 

Soil 

AIR 

I 

Exposure 

Point 

Chemical 

Area~- Soil (2'to 4') 1.1-0ichloroethene 
1,1, 1-Trichloroethane 

1.2-0•chlorobenzene 

2-Butanone 
2-Hexanone 

2-M ethyl naphthalene 

2-M ethyl phenol 

2.4-Dimethylphenol 
4-Methyl-2-pentanone 

4-Mettlylphenol 

Acetone 

Aluminum 

Antimony 

Arodor-1248 
Aroclor-1254 

Arodor-1260 
Arsenic 

Barlum 

Benzene 

bls(2-Ethylhexyl)phthalate 

Cadmium 

Chloroform 

Chromium 3+ 
cls--1 ,2-Dichloroethene 

Cobalt 
Copper 

Oimelhylphthalate 

Oi-n-butylphthalate 

Ethyl Benzene 

Iron 
lsophorone 

Lead 
Manganese 
Mercury 

Methylene Chloride 

m,p-xylena 
Naphthalene 

Nickel 

ortho-xylena 

Phenol 

Selenium 

Silver 

Telrachloroathene 
Toluene 

Tr1chloroethene 

Vanadium 

Xylenes (total} 

Zinc 

Area 2, Soli (2' to 4') 1, 1-Dichtoroethene 
1,1,1·Trichloroethane 
1,2-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 

2,4-Dimethylphenol 
4-Methyl-2-pentanone 

4-Mathylphenol 

Acetone 

(total) 

Table 6-2-11 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Ingestion 

3.5E-005 
•. 9E-007 
6.5E-006 
6.1E·007 

1.4E·004 

1.BE·007 

9.9E-006 

1.0E-008 

7.9E-012 

Carcinogenic Risk 

lnhalallon Dermal 

4.2E·004 

B.lE-006 
7.9E-005 
l.BE-008 

1.8E-003 
2.1E-006 

1.3E-004 

1.3E-007 

1.7E-010 

Total 

Ex~osure 

4.5E-004 

7.2E-OOO 
8.5E-005 
8.4E-006 

2.0E-003 
2.3E-008 

1.4E-004 

1.4E-007 

1.8E-010 

Chemical 

1, 1-Dichloroelhene 
1,1, 1-Trlchloroethane 

1 ,2-Dichlorobenzene 

2-Butanone 
2-HeManone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dimethylphenol 

4-Melhyl-2-pentanone 

4-Methylphenol 

Acetone 

Aluminum 

Anlimony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 
Arsenic 

Barlum 

Benzene 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Chloroform 
Chromium 3+ 

cis-1 ,2-Dichloroethene 

Coball 

Copper 

Dimethylphlhatate 

Di-n-butylphthalale 

Ethyl Benzene 
Iron 

lsophorone 

Lead 
Manganese 
Mercury 

Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 
Or1ho-xylene 

Phenol 

Selenium 

Silver 
1.3E-004 1.6E-003 1.7E-003 Tetrachloroethene 

Toluene 

2.0E-007 2.5E-006 2. 7E-006 Trichloroethene 

3.2E-OOC •.OE-003 •. JE-003 

Vanadium 

Xylenes (total) 

Zinc 

1, 1-Dichloroethene 
1,1 ,1· Tr1chloroelhane 

1,2-Dichlorobenzene 

2-Butanone 
2-HeManone 
2-Melhylnaphthalene 

2-Melhylphenol 

2.4-Dimethylphenol 

4-Methyl-2-pentanone 
4-Methylphenol 

Acetone 

I 

(total) 

liver 

CNS 
liver 

CNS 

Gltrad 

liver 

generalized 

liver 
respiratory 

fe!OIOMiC 

circulatory 

skin 

liver 
liver 

circulatory 

circulatory 

blood disorders 

liver 

kidney 
circulatory 

liver 

circulatory 

hear1 
liver 

Gltrad. 

hver 
liver 

kidney 

CNS 
kidney 

low body wt 

liver 

retotoMic 
circulatory 

low body wt 

fetotoxic 

liver 

liver 

skin 
liver 

liver 

liver 
circulatory 

fetotoxlc 

thyroid 

liver 
low body weight 

CNS 

CNS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

8.1E+OOO 

1.1E-002 

5.2E-001 
1.1E-OD2 

1.4E-002 

1.2E-002 
2.2E-002 
4.0E-001 
1.8E-001 

1.2E+001 

4.0E-002 
2.0E+OOO 

1.2E+OOO 

1.3E-001 
1.9E-001 

1.5E+002 

5.9E-002 

5.2E-001 
1.5E+001 

•. BE-003 
6.9E-005 
2.7E-003 
1.8E-001 
5.•e-oo5 
4.1E-003 

3.8E-001 
3.1E-001 
5.2E-003 

9.9E-002 

1.6E-006 
7.9E-008 
HE-002 
1.3E-002 
2.9E-008 
HE-003 
B.ZE-003 

HE-002 
2.3E+001 

8.4E+OOO 

2.9E-oo1 
8.6E-003 
6.9E-001 
HE-001 
2.2E+002 

Inhalation 

5.6E-003 

6.9E-002 
3.7E-007 
2.1E+OOO 

3.0E-002 

Dermal 

9.8E+001 

1.4E-001 

6.7E+000 

t.JE-001 

1.7E-001 
1.4E-001 
2.6E-001 
4.8E+OOO 

3.3E+OOO 
1.9E+002 

4.9E-001 
2.4E+003 

1.6E+001 

1.6E+OOO 

2.3E+OOO 

2.0E+003 

7.1E-001 
2.5E+002 
1.9E+002 

1.5E+001 

B.JE-004 

3.3E-002 
3.3E+OOO 

6.5E-004 
5.1E-002 
S.OE+OOO 

3.8E+OOO 

6.2E-002 

1.2E+OOO 

3.6E-005 
1.1E-OOO 
•.2E-001 
3.2E+OOO 
4.0E-007 

1.7E-002 
9.9E-002 

2.0E+OOO 
2.8E+002 

7.7E+001 

3.5E+OOO 
1.0E-001 
9.3E+OOO 

5.5E+OOO -··----···--
5.6E+003 

Total 

ExQQ_sure 

1 1E+002 

1.5E-001 

7.2E+OOO 

1.5E-001 

1.9E-001 

t.SE-001 

2.8E-001 
5 2E+OOO 

3.5E+000 

2.0E+002 

5.3E-001 
2.4E+003 

1.7E+001 

1.7E+000 

2.5E+000 

2.1E+003 

7.7E-001 
2.5E+002 
2.1E+002 

1.5E+001 

9.0E-OD4 
3.5E-002 
3.4E+000 

7.1e-oo• 
S.SE-002 
5.4E+000 
4.1E+OOO 

6.7E-002 

1.3E+OOO 

3.8E-005 
1.1E-000 
4.5E-001 

3.2E+OOO 

•. 2E-007 
1.8E-002 
1.1E-001 

2.0E+OOO 

3.0E+002 
8.4E+001 

3.8E+000 
1.1E-001 
1.0E+001 

5.6E+000 
5.8E+003 

5.6E-003 

6.9E-002 
3.7E-007 
2.1E+000 

J.OE-002 



~
enario Ti~elrame: F~iur~ 
cepfor PopulatiOn Construction Worker 

CeRIOI ~9~ Adult 

File: Area2RME.wk4 \ TT_sum_fCWa2RME 

Medium Exposure 

Medium 

I 

Exposure 

Point 

Chemical 

Ingestion 

Carcinogenic Risk 

Inhalation Dennal 

Table 6-2-11 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
Amelican Chemical Services Site 

I 

Chemical 

Total 

Non-Carcinogenic Hazard Quotient 

Ex~ -------------·------L----------~1----------------L--------~------~---------L--~ 

Prirnary Ingestion Inhalation L Dermal Total 

~~--------------~--~T~arge!O~~·"~-~----------~----------- ---------'---~E~~p~ 
Antimony 

Aroctor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 
Benzene 

bis(2-Ethylhexyl)phthalate 

Chromium 3+ 

Chromium 6+ 

cis-1.2-Dichloroethene 

Coball 

Copper 

Oimethylphthalate 

Oi-n-butylphthalale 

Ethyl Benzene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p..xylene 

Naphthalene 

Nickel 

ortho-xylene 

Pflenof 

Selenium 

Silver 

Telrachloroethene 

Toluene 

Trichloroethene 

Vanadium 
Xylenes (total) 

Zinc 

4.5E-009 4.5E-009 
3.4E-009 3.4E-009 

J.OE-008 J.OE-008 
3.7E-009 3.7E-009 

5.7E-006 5.7E-006 
2.6E-010 2.BE·010 

4.0E-007 4.0E-007 

t.SE-006 t.SE-006 

J.SE-006 3.5E-006 

6.0E-006 6.0E-006 

6.54E-005 6.5E-005 

Total Risk Across Subsurface Soil l~j4~.4~E-~0~03~jl 
Total Risk Across All Media and All Exposure Routes ~ Reserved 

Antimony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1280 

Ar.>enlc 

Barium 

Benzene 

bis(2-Ethylhexyl)phthalate 

Chromium 3+ 

Chromium 6+ 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Oimethylphlhatate 

Oi-n-bulylphthalate 

Ethyl Benzene 

tsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 

ortho-xylene 

Phenol 

Selenium 

Silver 

Tetrachloroethene 

Toluene 

Trichtoroetl1ene 

Vanadium 

Xylenes (total) 

Zinc 
notal 

respiratory 

fetotoxic 

blood disorder.> 

respiratory 

respiratory 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

liver 

CNS 
respiratory 

CNS 

s Subsurface Soil 

9.6E-004 
3.2E-001 

7.9E-003 

2.7E-003 
1.2E-005 

2.9E-003 

3.6E-001 

3.5E-OD2 
2.1E-001 

9.8E+OOO 

Total Kidney HI: 

Total Skin HI: 

Total Thyroid HI: 

Total liver HI. 

Total Circulatory System HI: 

Total CNS HI: 

Total Fetotoxlc HI. 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 

T alai Thyroid HI: 

Total Blood Disorder.> HI: 

9.6E-004 
3.2E-001 

7.9E-003 

2.7E-003 
1.2E-005 

2.9E-003 

3.6E-001 

3.5E-002 
2.1E-001 

9.8E+OOO 

5.8E+003 

2.5E+002 

2.4E+003 

5.6E-+-OOO 

5.6E+002 

2.1E-+-002 

2.8E-+-OOO 

2.1E-+-002 

1.9E-001 
3.5E+OOO 

O.OE-+-000 

O.OE+OOO 

O.OE-+-000 

O.OE-+-000 

3.5E-002 
O.OE-+-000 

5.6E-+-OOO 

2.1E+003 



Scenario Tlmelrame. 

Receptor Population: 

Rece~tor Age. 

F"'"" =J Construction Worker 

Adult 

Acetone 
Aldrin 

alpha-BHC 

Aluminum 

Anthracene 

Antimony 

Aroclor-1248 

Aroclor-125.4 
Amclor-1260 

Arsenic 

Barium 
Benzene 

Benzoic Ac:Jd 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-Chlomethyl) ether 

bis(2-Ethylhexyl)phthalale 

Butylbenzylphlhalate 

Cadmium 

Chloroform 
Chromium 3+ 

Chrysene 
cis-1,2-0ichloroelhene 

Cobalt 

Copper 
Oibenzofuran 
Oielhylphlhalate 

Oimethytphthalale 

01-n-butylphthslata 

Oi-n-odytphthalate 

Ethyl Benzene 

Fluoranthene 

1.1E-009 

4 2E-008 
1.6E-008 
J.OE-008 

6.9E-006 
1.1E-007 

3.8E-006 
3.6E-004 
6.1E-007 

1.5E-007 

1.0E-007 
5.6E-007 
2.0E-007 
2.0E-006 

7.6E-008 
6.4E-006 
1.7E-006 

4.5E-008 

1.5E-009 

Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

1.4E-008 

S.OE-007 
1.9E-007 
3.7E-007 

8.3E-005 
1.3E-006 

5.1E-005 
4.3E-003 
7.8E-006 

2.0E-006 

1.3E-006 
8.2E-006 
2.5E-006 
2.5E-007 

9.2E-007 
7.7E-005 
2.0E-005 

5.7E-007 

4.3E-008 

t.SE-008 

S.SE-007 
2.1E-007 
4.0E-007 

9.0E-005 
1.4E-006 

S.SE-005 
4.7E-003 
8.4E-006 

2.1E-006 

1.4E-006 

B.BE-006 
2.7E-006 
2.7E-007 

9.9E-007 
8.3E-005 
2.2E-005 

6.1E-007 

1.4-0ichlorobenzene 
2-Butanone 

2-Hexanone 

2-Melhylnapt"llhalene 

2-Methylphenol 

2.41-0imelhylphenol 
2.6-0inllrotoluene 

4-Melhyl-2-pentanone 
4-Methylphenol 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 

Acetone 

Aldrtn 
alpha-BHC 

Aluminum 

Anthracene 
Antimony 

Arodor-1248 

Arodor-12Sa1 
Amdor-1260 

Arsenic 

Barium 
Benzene 

Benzoic Add 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bls{2-Chlomethyl) ether 

bls(2-Ethylhexyl)phthalale 

Butylbenzylphthalate 

Cadmium 
Chloroform 
Chromium 3+ 

Chrysene 
cis-! ,2-Dichloroethene 

Cobalt 

Copper 
Olbenzofuran 
Olethytphthatate 

Olmelhylphlhalale 
Ol-n-buly1phthalate 

01-n-odylphthatate 

Ethyl Benzene 
Fluoranthene 

Gltract 

liver 

CNS 

Gllrad 

liver 

generalized 

liver 
respiratory 

liver 

liver 

fetotoxic 

eyes 

fetotoxic 
liver 

liver 

circulatory 
Gl tract 

skin 

liver 
liver 

circulatory 

circulatory 

blood disorders 
Gl tract 

CNS 

kidney 

liver 

reproductive 

liver 

mammary 

kidney 
circulatory 

liver 

liver 
circu/alory 

heart 
liver 

dec gmw1h rate 

low body wt 
Gltrad 

liver 

liver 
kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

4.9E-003 
t.SE-004 

3.7E-002 
1.1E-002 

1.3E-001 

1.2E-002 
2.2E-002 

2.2E-002 
1.8E-001 

1.7E-002 
1.2E-003 
5.9E-002 
1.3E+OOO 

4.0E-002 
2.1E-005 
2.0E+OOO 

8.6E+OOO 

1.3E-001 
1.9E-001 
1.6E-001 

2.9E-004 

S.BE-004 

8.3E-004 

S.SE-001 
1.0E-002 
5.2E-001 
6.9E-002 
4.BE-003 

1.1E-004 
2.7E-003 
1.6E-001 
3.1E-003 
3.9E-004 
1.3E-004 
1.9E-002 

3.2E-003 
3.3E-002 
S.OE-004 

5.9E-002 
1.8E-003 
4.7E-001 
1.3E-001 

1.5E+OOO 

1.4E-001 
2.6E-001 

2.7E-001 
3.3E+OOO 

2.0E-OOI 

1.5E-002 
9.1E-001 
1.5E+001 

4.9E-001 
2.6E-004 
2.4E+003 

1.2E+002 

1.6E+OOO 
2.3E+OOO 
2.1E+OOO 

3.6E-003 

6.7E-003 

1.0E+OOO 

6.8E+OOO 

1.2E-001 
2.5E+002 

8.7E-001 
1.5E+001 

1.4E-OOJ 
3.3E-002 
3.3E+OOO 
3.7E-002 
4.7E-003 

1.5E-003 
2.4E-001 
J.SE-002 
4.41E-001 
6.1E-003 

6.4E-002 

1.9E-003 

5.1E-001 
1.5E-001 

1.7E+OOO 

1.5E-001 

2.8E-001 

2.9E-001 

3.5E+OOO 

2.2E-001 

1.6E-002 
9.7E-001 

1.6E+001 

S.JE-001 
2.8E-004 
2.4E+003 

1.3E+002 

1.7E+OOO 

2.5E+OOO 
2.3E+OOO 

3.9E-003 

7 JE-003 

1.0E+OOO 

7AE+OOO 

1.3E-001 
2.5E+002 

9.4E-001 
1.5E+001 

1.5E-OOJ 
J.SE-002 
3.4E+OOO 
4.0E-002 
S.1E-003 

UE-003 
2.6E-001 
4.ZE-002 
4.7E-001 
8.8E-003 



Scenario Timerra~e. Future 

Receptor Poputat1on· Construclion Worker 

1 ~R=·~ce~o~to~' A~g~·=~-==o':A""d"~"=-==-·----

Hexachlorobutadiene 
lndeno(1.2. 3-cd)pyrene 
Iron 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 

Telrachloroethene 

Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(Total) 

Air Area 2, Soil (2'to tO') t,1-0ichloroethane 

1, 1-0ichloroethene 

1,1, 1-Trtchloroethane 

1,1 ,2-Trichloroethane 
1.1 ,2,2-Tetrachloroethane 
1.2-0ichlorobenzene 

1.2-0ichloroethane 
1.2-0ichloroethene (total) 

1 ,2-0ichloropropane 
1,2.4-Trlchlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 
2-Melhylphenol 
2.4-0imelhylphenol 
2.6-0initrotoluene 
4-Methyt-2-pentanone 

4-Methylphenol 
4,4'-000 

4,4'-DDE 

4,4'-DDT 

Acenaphthene 

Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Arodor-1242 
Arodor-1248 

3.BE-009 
5.4E-OOB 

9.0E-OOB 

2.7E-OOB 

4.0E-007 

2.4E-006 

2.0E-007 

1.1E-OOB 

4.2E-004 

Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

3.24E-009 

t.ISE-009 

3.73E-007 

3.3BE-009 

6.00E-010 

1.37E-007 
2.28E-009 

1.53E-008 

6.00E-007 

American Chemical Services Site 

4.6E-OOB 

B.SE-007 

1.1E-006 

5.9E-007 

4.BE-006 

2.9E-005 

2.5E-006 

1.3E-007 

S.OE-003 

S.OE-008 
7.0E-007 

1.2E-006 

6.2E-007 

5.2E-006 

Hexachlorobutadiene 
lndeno(t. 2.3-cd)pyrene 
Iron 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m.p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 

J.t E-005 Tetrach/oroethene 
Thallium 
Toluene 

2. 7E-006 Trichloroethene 
Vanadium 

1.4E-007 Vinyl Chloride 
Xylenes (total) 

S.SE-003 

Zinc 

1.1-0ichloroethane 
1.1-0ichloroethene 
1,1,1-Trichloroethane 

(Total) 

3.2E-009 

t.2E-009 

1, 1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichtorobenzene 

3.7E-007 

3.4E-009 

6.0E-010 

1.4E-007 

2.3E-009 

1.5E-OOB 

6.0E-007 

t ,2-0ichloroethane 
1 ,2-0ichloroethene (total) 
t.2-0ichloropropane 
1,2,4· Trichlorobenzene 

1,4-0ichlorobenzene 
2-Butanone 

2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0imethylphenol 

2,6-0initrololuene 
4-Methyt-2-pentanone 
4-Methylphenol 
4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Acenaphthene 

Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 

low body wt 

kidney 

CNS 
kidney 

low body wt 

liver 
fetotoxic 

circulatory 
low body wt 

felotoxic 
liver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxic 

... ___ l~yroid 

kidney 

liver 

liver 
liver 

low body weight 
circulatory 

liver 

liver 
CNS 
CNS 

CNS 

liver 

Non-Carcinogenic Hazard Quotient 

3.1E-001 

4.4E-002 

9.9E-002 

S.BE-003 

1.2E-005 

1.2E-001 

1.4E-002 
6.1E-006 

1.0E-002 
1.4E-003 

1.3E-003 
B.2E-003 

3.4E-002 

1.3E-003 

4.3E-001 

1.0E-001 

3.2E-002 
2.9E-00t 
B.6E-003 

B.BE-003 
1.4E-001 

··············· 
t.6E+001 

B.OOE-003 

4.72E-003 

8.51E-002 

2.73E-001 

1.44E-001 
7.62E-004 

6.27E-005 

1.32E-003 

2.56E+OOO 

5.03E-002 

3.8E+OOO 

5.3E-OOI 

1.2E+OOO 

1.2E-001 

1.6E-004 

t.SE+OOO 
3.3E+OOO 
8.2E-005 

1.2E-001 
t.7E-002 
1.6E-002 
9.9E-002 
2.0E+OOO 
1.5E-002 

5.2E+OOO 

1.2E+OOO 
3.9E-001 
3.5E+OOO 
t.OE-001 

1.2E-001 
5.5E+OOO 
2.9E+003 

4.1E+OOO 

S.BE-001 

t.3E+OOO 

1.3E-001 

1.7E-004 

1.6E+OOO 
3.3E+OOO 
8.9E-005 
1.3E-001 
I.BE-002 
1.7E-002 
1.1E-001 

2.0E+OOO 
1.7E-002 

5 7E+OOO 
1.3E+OOO 
4.2E-001 
3.8E+OOO 
1.1E-001 

1.3E-001 
5.6E+OOO 
2.9E+003 

B.OE-003 

4.7E-003 

B.SE-002 

2.7E-00t 

1.4E-001 
7.6E-004 

6.3E-OOS 

1.3E-003 

2.6E+OOO 

S.OE-002 



Scenario Timeframe· 

Receptor Population. 

Rece~ge 

F"'"'e :J 
Constwction Worke' 

Adult 

Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

i'"_·~":::~••rr-'~"~m~tc~wg•~o·~:~xp=o=su=,=.====~,===E=x=p=os=u=,.====~=======C=he=m=;=ca=I======~==================C=a,=c;=n~==e=n;=c=R=isk==================~=======C=he=m=;=ca=I======~,=====================No=n=-C=a=~=;n=o=g=en=;c=H=a=z=arn==Q=u=ot=;e= 
Medium Point 

Ingestion Inhalation Dermal Total Primary Ingestion Inhalation Dermal Total 

----~-------------~------------~c------------------~-----------~----~~--~----------~-~E~xp~~c-----~------------L-_T~argeto~,~·n~-~----------~----------~-----·----------~osur~ 
Aroclor-1254 7.89E-008 7.9E-008 Aroclor-1254 
Aroclor-1260 6.11E-006 
Arsenic 1.19E-007 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo( g, h. i) perylene 
Benzo(k)fluoranlhene 
Benzyl Alcohol 

Beryllium 

bela-BHC 
bis(2-Chloroethyl) ether 
bis(2-Eihylhexyl)phthatate 
Butylbenzylphthalate 
Cadmium 

Chlorobenzene 
Chtorofonn 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1.2-Dichloroethene 

Cobalt 
Copper 
Dibenzofuran 
Oibenzo(a,h)anthracene 

Diethylphthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n­
lndeno(1.2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamlne 
onho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 

Thallium 

3.83E-007 

5.10E-009 

3.08E-009 

1.51E-009 
1.73E-008 
2.93E-008 

7.32E-007 

1.36E-006 

9.50E-OOO 

1.30E-009 
4.34E-009 

2.52E-008 

2.33E-007 

6.1E-006 
1.2E-007 

3.8E-007 

5.1E-009 

3.1E-009 

1.5E-009 
1.7E-006 
2.9E-008 

7.3E-007 

1.4E-006 

9.5E-006 

1.3E-009 
4.3E-009 

2.5E-008 

2.3E-007 

Aroclor-1260 
Arsenic 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzyl Alcohol 
Beryllium 
beta-BHC 

bis{2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 
Copper 
Dibenzofuran 
Dibenzo(a.h)anthracene 
Diethylphthalate 
Dimethylphthalale 
01-n-butylphthalate 
Di-n-octylphthalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadlene 

Hexane. n­
lndeno(1,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 

Thallium 

respiratory 

fetotoxic 
blood disorders 

respiratory 

liver 

liver 
liver 

respiratory 

respiratory 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

1.71E+OOO 
7.24E-001 

6.01E-003 

4.09E-004 
1.83E+001 

2.03E-002 

2.64E+OOO 
9.34E-003 
1.66E-003 

4.55E-001 

5.39E-004 
7.76E-002 

1.7E+OOO 
7.2E-001 

G.OE-003 

4 1E-004 
I .8E+001 

2.0E-002 

2.6E+OOO 
9.3E-003 
1.7E-003 

4.5E-OOI 

5.4E-004 
7.8E-002 



~
enano Tomeframe· Future 

eceptor Population: Construction Worker 

ece~tor Ag"c' ====Ad="'""===== 

Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Fole: Area2RMEwk4\TT !um_""IC~W~10~"~"=====r=======,r=============;==o=====================cc;r=========cr====o========================="'== 

[ 

Exposure Jl Exposure Chemical Carcinogenic Risk - ]~ Chemical I Non-Carcinogenic Hazan:! Quotient -Medtum 

Medtum Point 

Ingestion Inhalation Dermal Total Primary Ingestion Inhalation I Dermal Total 
~p~__j _______ -c----'.T,a11J·~an ExRosure _ _j 

-

- -~--- - ~,----,~:-::-c-Toluene Toluene CNS =--c-------c----:-::3.08E-001 3.1E-001 

~:~:~i~o~lhene 2.30E-007 2.3E-007 ~:~:~~~lhene respiratory 

Vinyl Chloride 9.21E-008 9.2E-008 Vinyl Chloride CNS 
Xylenes (total) Xylenes (total) CNS 
Zinc Zinc 

(total ---- 2.2E-·a·a·s--------- 2.2E-oos (lot at -- "i.7E+001 --------- i'iE+OOt-
Total Risk Across Subsurface Soil C S.SE-003 Total Hazard Index Across Subsurface Soil 2.9E+003 

Total Risk Across All Media and All Exposure Routes Reserved 

Total K1dney HI. 2.6E+002 

Total Skin HI: 2.4E+003 
Total Thyroid HI. 5.6E+OOO 

Total Liver HI. 2.0E+002 

Total Circulatory System HI: 5.6E+OOO 

Total CNS HI: 3.4E+OOO 

Total Fetotoxic HI: 3.1E+OOO I 
Total Gl Tract HI: 1.7E+OOO I 

Total Respiratory HI: 6.1E+OOO I 
Total Eyes HI: 1.8E-002 :J 

Total Reproductive HI: O.OE+OOO I 
Total Mammary HI: 1.3E-001 I 

Total Adrenal HI: O.OE+OOO I 
Total Heart HI: J.SE-002 I 

Total Skeletal System HI: 2.9E-002 I 
Total Thyroid HI: 5.6E+OOO I 

Total Blood Disorders HI: 3.0E+OOO I 



Scenario Timerrame: 

Receptor Population: 

Recep~ge· 

File Area2RME wk-4 \ TT_sum_cTa2RME 

Med1um 

Soil 

Exposure 
Medium 

Soil 

AIR 

I 

Current 

Trespasser 

Adolescent 

Exposure 
Point 

Chemical 

Area 2, Soil (2' to -4') 1,1-0ichloroelhene 
1,1.1-Trichloroethane 
1,2-Dichlorobenzene 

2-Butanone 
2-Hexanone 
2-Methylnaphlhalene 
2-Methylphenol 
2,-4-Dimethylphenol 
4-M el hyl-2-penl a none 
4-Methylphenol 
Acetone 
Aluminum 
Antimony 

Arodor-12-48 
Aroclor-125-4 
Aroclor-1260 

Arsenic 

Barium 
Benzene 
bis(2-Eihylhexyl)phlhala1e 

Cadmium 
Chlorofonn 
Chromium 3+ 
cis-1,2-Dichloroethene 

Cobalt 
Copper 
Dimelhylphlha/ate 
Di-n-butylphlhalate 
Ethyl Benzene 
Iron 

lsophorone 
Lead 
Manganese 

Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xytene 
Phenol 
Selenium 

Silver 
Tetrachloroelhene 

Toluene 
Trichloroethene 

Vanadium 
Xylenes (lola!) 

Zinc 

Ingestion 

2.8E-005 
4.0E-007 
5.2E-006 
4.9E-007 

1.1E-004 
1.4E-007 

S.OE-006 

8.4E-009 

8.3E-012 

1.0E-004 

1.8E-007 

(To1al) 2.5E-004 

Area 2, Soil (2' to 4') 1.1-Dichloroelhane 
1,1.1-Trichloroethane 
1, 1,2-Trichloroethane 
1,1.2.2-Telrachloroethane 
1.2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloroethene (Ictal) 
1,2-Dichloropropane 

1,2,4-Trlchlombenzene 
1,4-Dichlorobenzene 
2-Butonone 
2-Hexanone 
2-Melhylnaphlhalene 
2-Melhylphenol 
2 4-0imethylphenol 

Table 6-2-13 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation 

1.09E-012 
3.12E-010 

4.41E-008 

9.17E-010 

Dermal 

1.2E-003 
2.0E-005 
2.3E-004 
2.3E-005 

5.3E-003 
6.2E-006 

3.7E-004 

3.7E-007 

5.1E-010 

4.5E-003 

7.3E-006 

1.2E-002 

Total 
ExJ?:Qsure 

1.3E-003 
2.0E-005 
2.4E-004 
2.3E-005 

5.4E-003 
8.4E-006 

3.8E-004 

3.8E-007 

5.1E-010 

Chemical 

1, 1-Dichloroethene 
1, 1.1-Trichloroethane 

1,2-Dichlorobenzene 
2-Butanone 

2-Hexanone 
2-Melhylnaphthalene 
2-Methylphenol 
2,4-Dimethylphenol 
4-Methyl-2-pentanone 
4-Melhylphenor 
Acetone 
Aluminum 
Antimony 

Aroclor-12-48 
Aroclor-125-4 
Aroctor-1260 
Arsenic 
Barium 
Benzene 
bis(2-Ethylhexyl)phthalale 
Cadmium 

Chloroform 
Chromium3+ 
cis-1,2-Diehloroelhene 

Co batt 

Copper 
Dimethyl phthalate 
Di-n-bulylphthalate 
Ethy1 Benzene 
Iron 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Phenol 
Selenium 

Silver 
-4.6E-003 Tetrachloroethene 

Toluene 
7.5E-006 Trichlomethene 

1.2E-002 

1.1E-012 
3.1E-01D 

4.4E-008 

9.2E-010 

Vanadlum 
Xylenes (total) 

Zinc 

1,1·Dichloroethane 

(Tolal) 

1, 1,1-Trtchloroethane 

1.1,2-Trichloroethane 
1,1.2.2-Telrachloroelhane 
1.2-Dichlorobenzene 
1 ,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dich/oropropane 
1,2,-4-Tr1chlombenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
2-Hexonone 
2-Melhylnaphlhalene 
2-Melhylphenol 
2 4-Dimelhvlohenol 

I 

Primary 

Target Organ 

liver 

CNS 
liver 

CNS 
Gltract 

liver 
generalized 

liver 
respiratory 
fetotoxlc 

circulatory 
skin 

liver 

liver 

circulatory 
circulatory 

blood disorders 
liver 

kidney 
circulatory 

liver 
circulatory 

heart 

liver 
Gltract 

liver 
liver 

kidney 

CNS 
kidney 

low body wt 
liver 

fetoloxic 
circulatory 
low body wt 

felotoxic 

liver 
liver 

skin 

liver 

liver 
liver 

circulatory 
fetoloxic 
thyroid 

kidney 

liver 
liver 
liver 

low body weight 
circulatory 

liver 

liver 
CNS 
CNS 

Non-Carcinogenic HazarU Ouolienl 

Ingestion 

8.4E-001 
1.2E-003 
5.4E-002 

1.2E-003 
1.5E-003 
1.2E-003 
2.2E-003 
4.1E-002 
1.8E-002 
1.3E+OOO 
4.2E-003 
2.1E-001 

1.2E-001 

1.3E-002 
1.9E-002 
1.SE+001 
6.1E-003 
5.4E-002 

1.6E+OOO 
S.OE-004 
7.1E-006 
2.8E-004 
1.7E-002 
5.8E-006 
4.3E-004 
4.0E·002 
3.2E-002 
5.3E·004 

1.0E-002 

1.7E-007 
8.1E-009 
3.6E-003 
1.4E-003 
3.0E-009 
1.4E-004 
8.4E-004 
3.5E-003 
2.4E+000 
8.6E-001 
3.0E-002 
8.8E-004 
7.1E-002 
1.4E-OD2 

---2:3E+ci01 

Inhalation 

1.04E-004 
5.89E-005 

2.92E-003 
4.15E-003 

S.OSE-003 
2.37E-005 
2.18E-006 
9.19E-009 
B.95E-002 

Dermal 

3.7E+001 

5.2E-002 
2.5E+OOO 
5.1E-002 
6.5E-002 
5.4E-DD2 
9.8E-002 
1.8E+OOO 
1.2E+OOO 
7.1E+001 

1.8E-001 
9.2E+002 

5.9E+OOO 

6.1E-001 
8.6E-001 
7.4E+002 
2.7E-001 
9.5E+001 
7.2E+001 
S.SE+OOO 
3.1E-004 
1.2E-002 
1 .2E+OOO 
2.5E-004 
1.9E-002 
1.9E+OOO 
1.4E+OOO 
2.3E-002 

4.5E-001 

1.4E-005 
4.0E-007 
1.6E-001 
1.2E+OOO 
1.5E-007 
6.3E-003 
3.7E-002 
7.4E-001 
1.0E+002 
2.9E+001 
1.3E+OOO 
3.9E-002 
3.5E+OOO 

2.1E+OOO 
· ·2.iE+oa3· · 

Total 

Ex Rasure 

3.8E+001 
5.3E-002 
2.6E+OOO 

5.2E-002 
S.SE-002 
S.SE-002 
1.0E-001 
1.9E+OOO 
1.3E+OOO 
7.2E+001 
1.9E-001 
9.2E+002 

S.OE+OOO 

6.2E-OOI 
8.8E-001 
7.5E+002 
2.7E-OOI 
9.5E+OOI 
7.4E+001 
S.SE+OOO 
3.2E-004 
1.3E-002 
1.2E+OOO 
2.5E-004 
2.0E-002 
1.9E+OOO 
1 SE+OOO 
2.4E-002 

4.6E-001 

1.4E-005 
4.0E-007 
1.6E-001 
1.2E+OOO 
1.5E-007 
B.SE-003 
3 SE-002 
7.5E-001 
1.1E+002 
3.0E+001 
1.4E+OOO 

4.0E-002 
3.6E+OOO 

_2_.~~~~~~.-
2.1E+003 

1.0E-004 
5.9E-D05 

2.9E-003 
4.2E-003 

S.OE-003 
2.4E-005 
2.2E-006 
9.2E·009 
8.9E-002 



Scenario Timeframe: 

Receptor Populahon 

Current 

Trespasser 

Benzyl Alcohol 

Beryllium 
bela-BHC 
bis{2-Chloroelhyl) ether 
bis{2-Ethylhexyl)phthalate 
Butylbenzytphthalate 
Cadmium 
Cartxm Disulfide 
Chlorobenzene 

Chloroform 
Chromium 3+ 
Chromium6+ 

Chrysene 
cis-1,2-Dichloroethene 

Cobalt 
Copper 
Cyanide {total) 
Dibenzofuran 

Oielhylphthalate 
Dimethylphthalate 
Oi-n-bulylphthalate 

Oi-n-octylphthalate 
Endrin ketone 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadlene 
Hexane, n­

lndeno(1,2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 

Mercurv 

Table 6-2-13 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

1.87E-013 

4.53E-011 
9.18E-013 

5.16E-013 
4.41E-011 
3.23E-011 
J.OSE-010 
4.30E-011 

3.61E-008 

2.06E-012 

2.21E-012 

4.99E-013 
4.43E-007 
2.25E-012 

3.16E-010 

1 37E-007 

3.99E-009 

8.02E-015 
7.74E-015 
1.40E-015 
4.71E-013 

1.9E-013 

4.5E-011 
9.2E-013 

5.2E-013 
4.4E-011 
3.2E-011 
3.1E-010 
4.3E-011 

3.8E-008 

2.1E-012 

2.2E-012 
S.OE-013 
4.4E-007 
2.2E-012 

3.2E-010 

1.4E-007 

4.0E-009 

B.OE-015 
7.7E-015 
1.4E-015 
4.7E-013 

Acenaphlhene 
Acenaphthylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

Aroctor-1260 
Arsenic 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perytene 

Benzo(k)nuoranthene 
Benzyl Alcohol 

Beryllium 
beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phlhalate 
Butylbenzylphthalate 
Cadmium 

Carbon Disulfide 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1.2-Dichloroethene 
Co ball 
Copper 
Cyanide (total) 
Dibenzofuran 
Oiethylphthalate 
Dimethytphthalate 

Di-n-butyl phthalate 
Di-n-octylphthalate 
Endrin ketone 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxlde 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexane, n­
lndeno(1.2.3-cd)pyrene 

lsophorone 
Lead 
Manganese 
Mercurv 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 

liver 

resplralory 

respiratory 

liver 
kidney 

respiratory 
CNS 

Non-Carcinogenic Hazard Quotient 

7.43E-004 

4.15E-005 
8.78E-003 

5.53E-007 

1.76E-ll10 
6.55E-OOS 
2.36E-001 

3.06E-ll04 

1.45E-004 
5.27E-007 

7.4E-004 

4.1E-005 
B.BE-003 

S.SE-007 

1.8E-010 
6.6E-005 
2.4E-001 

3.1E-ll04 

1.5E-004 
5.3E-007 



L'=So=en~•=rio=T~im~·,=rr~em=o=:==~C=u~rre~n~\~=====]~1 Receptor Population: Trespasser 

Rece~ge Adole!lcent 

Table 6-2-13 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

FHe Are~
2

e::: w\<

4 1 

TI sum c:~:::. I Exposure Chemical Carcinogenic Risk L=•> =bl 

Medium Point 
r-~,n=g~es=ti~on~-.---,~n~ha~la~li~on~-.--~D~e~m~a71---r--~T~o=ta=t--~ P~n~·m=a=~----.---~,n-ge-s~tio-n---.--~,~nh-a~la~tio-n---.--~D-er_m_a~I---.--~T~o~ta~t--~ 1 

----------------~------------~~~~--~~~-------~-----------~-----~~~~----------~~E~~~ Ta~e!O~an Ex~ 

I 
Methylene Chloride 6.86E-009 6.9E-009 Methylene Chloride I respiratory=---:---------------!------5-.8-0-E--0-05--!--------------:------=5.8E-005 

Non-Carcinogenic Hazard Quotienl 

m.p-xylene m,p-xylene 

Naphthalene Naphthalene circulatory 1.45E-002 1.4E-002 
Nickel Nickel respiratory 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 
T etrachlomethene 

Thallium 

Toluene 
Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

3.43E-008 

3.07E-008 3.1E-008 

1.93E-008 t.9E-008 

(total) --- ·---- 7.6E-007 7.6E-007 
Total Risk Across Surface Soil 1.2E-002 

Total Risk Across All Media and All Exposure Roules lb~R~e~se~r;~e~d'=="l 

N-Nitrosodiphenylamine 

ortho-xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 
Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xytenes (total} 

Zinc 

CNS 
liver 

CNS 
respiralory 

CNS 
CNS 

total 

1.2DE-005 1.2E-005 

1.47E-003 t.SE-003 

8.65E-003 8 7E-003 

3.7E-OOI 3.7E-OOI 

Total Hazard Index Across Surface Soil L'=="2=-'=E=+0'=0'=3==='l 

Total K1dney HI. 

Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 

Total CNS HI: 

Total Fetotoxic HI: 
Total Gl Trad HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 

Tolal Heart HI: 

Tolal Skelelal System HI: 

Tolal Thyroid HI: 

Tolal Blood Disorder.; HI: 

9.5E+001 

9.2E+002 

O.OE+OOO 

2. 1E+OOO 
7.5E+002 

file:///TT_sum_cTa2RME


Scenario Timeframe: 

Receptor Population: 

Rece~lor Age: 

File: Area2CT.wk4 \ n sum cTa2CT 

Medium 

Surface Soil 

Exposure 

Medium 

Soil 

I 

Current --] 
Tresp<Jsser 

Adolescent 

Exposure 
Point 

Chemical 

Area 2. Soil (2' to 4') 1.1-Dichloroethene 
1, 1,1-Trichloroethane 

1 ,2-Dichlorobenzene 

2-Butanone 
2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 
2,4-Dimethylphenol 

4-Methyl-2-pentanone 
4-Methylphenol 

Acetone 

Aluminum 

Antimony 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
Arsenic 

Barium 

Benzene" 

bis(2-Ethylhexyl)phthalate 
Cadmium 

Chloroform 

Chromium 3+ 
cis-1.2-Dichloroethene 
Cobalt 

Copper 
Dimethylphthatate 
Di-n-butylphthalate 

Ethyl Benzene 

Iron 

lsophorone 
Lead 
Manganese 

Mercury 

Methylene Chloride 

m,p-xylene 
Naphthalene 
Nickel 

ortho-xylene 
Phenol 

Selenium 

Silver 

Tetrachloroethane 

Toluene 

Trichloroethene 
Vanadium 

Xylenes (total) 
Zinc 

(Total) 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

Ingestion 

6.2E-007 
8.8E-009 
1.2E-007 
1.1E-008 

2.4E-006 
3.2E-009 

1.8E-007 

1.9E-010 

1.4E-013 

2.3E-006 

3.6E-009 

5.7E-006 

American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal 

8.9E-006 
1.4E-007 
1.7E-006 
1.7E-007 

3.9E-OOS 
4.5E-008 

2.7E-006 

2.7E-009 

3.7E-012 

3.3E-005 

5.3E-008 

8.6E-005 

Total 

Exoosure 

9.5E-006 
1.5E-007 
1.8E-006 
1.8E-007 

4.1E-OOS 
4.9E-008 

2.9E-006 

2.9E-009 

3.8E-012 

3.5E-005 

5.7E-008 

9.1E-005 

Chemical 

1,1-0ichloroethene 
1.1, 1-Trichloroethane 

1.2-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphlhalene 
2-Methylphenol 
2,4-0imethytphenol 

4-Methyl-2-pentanone 
4-Methylphenol 

Acetone 

Aluminum 

Antimony 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
Arsenic 

Barium 

Benzene 

bis(2-Ethylhexyl)phthalate 
Cadmium 

Chloroform 
Chromium 3+ 
cis-1.2-0ichloroethene 

Cobalt 

Copper 
Dimethylphthalate 
Oi-n-butylphthalate 

Ethyl Benzene 

Iron 
lsophorone 

Lead 
Manganese 
Mercury 

Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

ortho-xylene 
Phenol 

Selenium 

Silver 

Tetrachloroethene 
Toluene 

Trichloroethene 

Vanadium 

Xylenes (total) 
Zinc 

(Total) 

Primary 

Target Organ 

liver 

CNS 
liver 

CNS 
Gltract 

liver 

generalized 

liver 

respiratory 

fetotoxic 

circulatory 

skin 

liver 

liver 

circulatory 

circulatory 

blood disorders 

liver 

kidney 

circulatory 

liver 

circulatory 

heart 

liver 

Gltract 
liver 

liver 

kidney 

CNS 
kidney 

low body wl 

liver 

fetotoxic 

circulatory 

lowbodywt 
fetotoxic 

liver 

liver 

skin 

liver 

liver 

liver 

circulatory 

fetotoxic 

thyroid 

Non-Carcinogenic Hazard Quotient 

Ingestion 

2.2E-001 

3.1E-004 
1.4E-002 
J.OE-004 
3.8E-004 
3.2E-004 
5.8E-004 
1.1E-002 
4.7E-003 
3.3E-001 
1.1E-003 
5.4E-002 

3.1E-002 

3.4E-003 
5.1E-003 
3.9E+OOO 
1.6E-003 
1.4E-002 
4.1E-001 
1.3E-004 
1.8E-006 
7.2E-005 
4.3E-003 

1.4E-006 
1.1E-004 

1.0E-002 
8.4E-003 
1.4E-004 

2.8E-003 

4.4E-008 
2.1E-009 
9.2E-004 
3.5E-004 
7.9E-010 
3.7E-005 
2.2E-004 
9.2E-004 
6.2E-001 
1.7E-001 
7.7E-003 
2.3E-004 
1.8E-002 
3.6E-003 

Inhalation 

-- ·s.fiE+ooo----------- ------ · · 

Dermal 

3.1E+OOO 
4.4E-003 
2.1E-001 
4.3E-003 
S.SE-003 
4.5E-003 
8.3E-003 
1.5E-001 
1.0E-001 
6.0E+OOO 
1.6E-002 
7.8E+001 

S.OE-001 

5.2E-002 
7.3E-002 
6.2E+001 
2.3E-002 
8.0E+OOO 
6.1E+OOO 
4.7E-001 
2.7E-005 
1.0E-003 
1.0E-001 

2.1E-005 
1.6E-003 
1.6E-001 
1.2E-001 
2.0E-003 

3.8E-002 

1.1E-006 
3.4E-008 
1.3E-002 
1.0E-001 
1.3E-008 
5.4E-004 
3.2E-003 
6.3E-002 
8.9E+OOO 
2.5E+OOO 
1.1E-001 
3.3E-003 

J.OE-001 
1.7E-001 

Total 

Exoosure 

3.3E+OOO 
4.7E-003 

2.3E-001 
4.6E-003 
5.9E-003 
4 9E-003 
8.9E-003 
1.6E-001 
1.1E-001 
6.4E+OOO 
t.?E-002 
7.8E+001 

S.JE-001 

S.SE-002 
7.8E-002 
6.6E+001 
2.4E-002 
8.0E+OOO 
6.6E+OOO 
4.7E-001 
2.8E-005 
1.1E-003 
1.1E-001 

2.2E-005 
1.8E-003 
1.7E-001 
1.3E-001 
2.1E-003 

4.1E-002 

1.2E-006 

3.6E-008 
1.4E-002 

1.0E-001 
1.3E-008 
5.7E-004 
3.4E-003 
6.4E-002 
9.5E+OOO 
2.6E+OOO 
1.2E-001 
3.5E-003 

3.1E-001 
1.8E-001 

--- i:aE+aai-- --- i -8-E~ooi ·-



Scl!nario Timl!framl!: Current 

Receptor PopulaUon: Trespasser 

Rece~tor Age: Adolescent 

File· Area2CT wk4 \ TT sum_cTa2CT 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical 

AIR Area 2. Soil (2' Ia 4') 1,1-Dichloroethane 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
1.1,2,2-Tetrachloroethane 

1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 
1,2,4-Trichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2·Methylphenol 
2,4-Dimethytphenol 
2,4,5-Trichlorophenol 

2,6-Dinitrotoluene 

3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 

4·Methylphenol 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

alpha·BHC 
Anthracene 

Antimony 
Arodor-1242 

Arodor·1248 
Arodor-1254 
Arodor-1260 
Arsenic 

Barium 
Benzene 

Benzoic Acid 
Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 
bis(2·Chloroethyl) ether 
bis(2·Ethylhexyl)phthalate 
Butylbenzylphthalate 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

1,1-Dichloroethane 

1,1, 1-Trichloroethane 

2.42E-014 2.4E·014 1,1,2-Trichloroethane 
6.92E-012 6.9E·012 1,1,2,2-Tetrachloroethane 

1.2-Dichlorobenzene 

9.79E-010 9.8E-010 1.2-Dichloroethane 

1.2-Dichloroethene (total) 

1.2-Dichloropropane 

1,2,4-Trichlorobenzene 

2.04E-011 2.0E·011 1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 
2,4-Dimethylphenol 

2,4,5-Trichlorophenol 

2.6-Dinitrotoluene 

3,3'-Dichlorobenzidine 

4-Methyl-2-penlanone 

4-Methylphenol 
4,4'-DDD 
4,4'-DDE 

4.16E-015 4.2E-015 4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 

1.01E·012 1.0E-012 Aldrin 

2.04E-014 2.0E-014 alpha-BHC 
Anthracene 

Antimony 

1.15E-014 1.1E·014 Arodor-1242 

9.81E-013 9.BE-013 Arodor-1248 

7.18E-013 7.2E-013 Arodor-1254 

6. 78E-012 6.8E-012 Aroclor-1260 

9.58E-013 9.6E-013 Arsenic 

Barium 

8.02E-010 B.OE-010 Benzene 

Benzoic Acid 

Benzo(a)anthracene 

4.58E-014 4.6E·014 Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

4.91E-014 4.9E-014 Beryllium 

1.11E-014 1.1E·014 beta-BHC 

9.84E·009 9.BE-009 bis(2-Chloroethyl) ether 

4.99E·014 S.OE-014 bis(2-Ethylhexyl)phthalate 
Butvlbenzvlohthalate 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Taraet Oraan Exposure 

kidney 2.69E·005 2.7E·005 
liver 1.53E·005 1.5E·005 
liver 
liver 

low body weight 7.56E-004 7.6E-004 
circulatory 1.08E-003 1.1E-003 

1.31E-003 1.3E-003 
liver 6.16E-006 6.2E·006 
liver 5.66E·007 5.7E-007 
CNS 2.38E·009 2.4E-009 
CNS 2.32E-002 2.3E·002 

CNS 1.93E-004 1.9E-004 

liver 

respiratory 

fetotoxic 1.08E-005 1.1E-005 

blood disorders 2.2BE-003 2.3E-OOJ 

respiratory 1.43E-007 1.4E-007 

liver 



Scenar\Q Timeh21me. Cunent 

Receptor Population: Trespasser 

Rece~tor Age: Adolescl'!nt 

File· Area2CT wk4 \ TT _sum cTa2CT 

I 
I 

[_ OMOo" 
Medium Exposure Exposure 

Med1um Point 

Cadmium 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

Chromium 3+ 
Chromium 6+ 

Chrysene 
cis-1,2-0ichloroethene 

Cobalt 
Capper 
Cyanide (total) 
Dibenzofuran 
Oiethylphthalate 

Dimethyl phthalate 
Di-n-butyl phthalate 

Di-n-octylphthalate 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 

Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n-
lndeno(1 ,2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylsmine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinvt Chloride 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total 

I 

Chemical 

Primary 
ExP-osure 

?.OtE-012 ?.OE-012 Cadmium 

~~--JL __________________ i__T~a~r!getOraan 

Carbon Disulfide 
Chiaro benzene 

3.04E-009 3 OE-009 Chloroform 

Chromium 3+ 
B.B6E-011 B.9E-011 Chromium 6+ 

Chrysene 

cis-1,2-Dichloroethene 
Cobalt 

Copper 
Cyanide (total) 
Dibenzoruran 
Oiethylphthalate 

Dimethyl phthalate 

Di-n-butylphthalate 
Di-n-octylphthalate 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 

1.7BE·016 1.BE-016 Heptachlor 
1.72E-016 1.7E-016 Heptachlor epoxide 
3.11E·017 3.1E-017 Hexachlorobenzene 
1.05E-014 1.0E-014 Hexachlorobutadiene 

Hexane, n-
lndeno(1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 

1.52E-010 1.5E-010 Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 

7.63E-010 7.6E-010 Tetrachloroethane 
Thallium 
Toluene 

6.B2E·010 6.BE-010 Trichloroethane 
Vanadium 

4.29E-010 4.3E-010 Vinvl Chloride 

liver 
liver 

respiratory 

respiratory 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation 

4.57E-011 
1 ?OE-005 
6.11E-002 

7.93E-005 

3.76E-005 
1.37E-007 
1.50E-005 

3.76E-003 

3.10E-006 
3.81E-004 

2.24E-003 

Oennal Total 
Exposure 

4.6E-011 
1.7E-005 
6.1E-002 

7.9E-005 

3.BE-005 
1.4E-007 
1.5E-005 

J.BE-003 

3.1E-006 
3.BE-004 

2.2E-003 



Scenario Timeframe: Current 

Receplot Population: Trespasser 

Recep_w-~ge: Adolescent 

File· Area2CT wk4 \IT sum cia2CT 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

I 

Chemical Non-Carcinogenic Hazard Quotient 

~~-~~ ~ ~~~~- ~ ~ 
1!-------------~~-----------L------------~L-----------------~-----------L-----------L-----------L~E~x,p'"'<o~su~r~e--"~------~----------~~T~a~~~~a~n~~--------_J----------~----------~---~Ex~ 

I ~;~;nes (total) (total ----- -~--- 6E:oo8-- --1-- 1.7E-OOB ~;~;nes (total) _(totaJ CNS ~------ _::------ -1- --9 7E-ocii-- -1---
Total Risk Across Surface Soil li==i::9:='.1=E=-O=O=S;=~I 

Total Risk Across All Media and All Exposure Routes '-'==="R=e=se'=rv='e'=d'===!J 
Total Hazard Index Across Surlace So1l '-'==="1.=B=E=+0000=2===!J 

Total K1dney HI. 8.1E+OOO 
Total Skin HI: 7.8E+001 

Total Thyroid HI: 1.8E-001 
Total Liver HI: 1.7E+001 

Total Circulatory System HI: 6.6E+OOO 
Total CNS HI: J.SE-002 

Total Fetotoxic HI: 6.7E+OOO 
Total Gl Tract HI: 5.9E-OOJ 

Total Respiratory Hll~l ==;;io1.\i1~E~-O~O;ii1c=ojl 
Total Eyes HI: I O.OE+OOO 

Total Reproductive Hll~l =o~_~O~E+=:OO§o"'=={l 
Total Mammary HI: I O.OE+OOO 

Total Adrenal HI: ~~~ =o~.~O~E+~O~O~O~ojl 
Total Heart HI: I 1.1E-OOJ 

Total Skeletal System Hl:l~l =o~_'iiOE~+~O~o~o=={l 
Total Thyroid HI: I 1.BE-001 

Total Blood Disorders HI: ~~~ =e~_~6~E+~0~0~1=={1 



Scenario Timeframe: Futwe 

Receptor Poputabon: Trespasser 

Rece~QL.Age·~-~(1o[es.c~nt 

~:12RMEw114\IT IUm T•2RME 

Med,um I Exposuce 
Medium 

Exposure 
Point 

l 
Chemical 

Soil Soil Area 2. Soil (2'to 10') 1,1-Dichloroelhane 
1.1,t-Trichloroethane 
1.1.2.2· Tetrachloroethane 
t .2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloroethene (total) 
1,2-Dichloropropane 
1 ,2 ,4-Trichlorobenzene 
1 ,4-Dichlorobenzene 
2-Bt.Jtanone 

2-Hexanone 

2-Methylnaphlhatene 

2-Methylphenol 

2.4-0imethylphenol 
2,6-Dinilrololuene 

4-Methyl-2-pentanone 
4-Methylphenol 

4,4'-DDD 

4,4'-DDE 
4,4'-DDT 

Acenaphthene 

Acetone 

Aldrin 

alpha-BHC 

Aluminum 

Anthracene 

Antimony 

ArocJor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)Ouoranthene 
Benzo(k)Ouoranthene 
Benzyl Alcohol 

Beryllium 

beta-BHC 

bis{2-Chloroethyl) ather 
bis(2-Ethylhexy{)phthalate 

Bu1ylbenzylphthalate 

Cadmium 

Chloroform 

Chromium 3+ 

Chrysene 
cis-1.2-Dichloroethene 

Cobalt 

Copper 

Dibenzofuran 

Diet11ylphthalate 

Oimethylphthalate 

Oi-n-bu1ylphthalate 

Oi-n-odylphthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Hexachlorobutadlene 

lndeno(1 2 3-cxl)~yrene 

Ingestion 

3.0E-010 

6 9E-OOB 

7.8E-009 

9.2E-010 

3.3E-008 

1.JE-008 

2.4E-OOB 

5.5E-006 

B.BE-008 

3.0E-006 
2.9E-004 

4.9E-007 

1.2E-007 

B.3E-OOB 

4.6E-007 

1.6E-007 
1.6E-OOB 

6.1E-006 

5.1E-006 

1.4E-006 

3.6E-OOB 

1.2E-009 

3.1E-009 

4.3E-OOB 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal 

1.9E-OOB 

3.0E-006 

3.4E-007 

4.1E-008 

1.5E-006 

5.6E-007 

1.1E-008 

2.4E-004 
3.9E-006 

1.5E-004 

1.3E-002 

2.3E-005 

5.8E-006 

3.7E-006 

2.4E-005 

7.2E-006 
7.2E-007 

2.7E-006 

2.3E-004 

6.0E-005 

1.7E-006 

1.3E-007 

1.3E-007 

1.9E-OOB 

Total 

Exoosure 

1.9E-OOB 

3.1E-006 

3 5E-007 

4.2E·OOB 

1.5E-006 

5.7E-007 

1.1E-006 

2.5E-004 

4.0E·OOB 

1.5E-004 
1.JE-002 

2.JE-005 

5.9E-006 

3.7E-006 

2.4E-005 

7.4E-OOB 
7.4E-007 

2.7E-006 

2.3E-004 

6.1E-005 

1.7E-006 

1.3E-007 

1.4E-007 

1.9E-006 

1 ,1-Dichloroethane 

1,1,1-Trichloroethane 

1.1.2,2· Tetrachloroethane 
1,2-Dichlorobenzene 

1,2-0ichloroethane 

1 ,2-Dichloroethene (lola!) 
1 ,2-Dichloropropane 
1 .2.4-Trichlorobenzene 
1 .4-0ichlorobenzene 
2-Butanone 

2-Hexanone 

2-Methylnaphlhalene 
2-Methylphenol 

2,4-0imethylphenol 

2,6-0initrotoluene 

4-Met hyl-2-pe nla none 
4-Methylphenol 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acenaphthene 

Acetone 
Aldrin 

alpha-BHC 

Aluminum 

Anthracene 
Antimony 

Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)nuoranlhene 
Benzo(k)fiuoranthene 
Benzyl Alcohol 

Beryllium 

be1a-BHC 
bis(2-Chloroethyl) ether 
bis{2·Eihylhexyl}phthalate 

Bu1ylbenzylphthalate 
Cadmium 

Chlorofonn 

Chromium 3+ 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 

Copper 

Oibenzofuran 

Oiethylphthalate 

Dirnethylphthalale 
Oi-n-butyfphthalate 

Oi-n-octylphthalate 

Ethyl Benzene 
Fluoranthene 

Fluorene 

Hexachlorobutadiene 

lndeno/1 2 3-cdi(!Yrene 

Primary 

Taraet Oroan 

circulatory 
liver 

liver 

CNS 
retotoxic 

kidney 

Gltract 
low body wt 

Gllract 

liver 

CNS 
Gl tract 

liver 
generalized 

liver 

respiratory 
liver 

liver 
fetotoxic 

eyes 

fetotoxic 

liver 
liver 

circulatory 

Gltract 
skin 

liver 

llver 
circulatory 

circulatory 

blood disorders 

Gltract 

CNS 
kidney 

liver 

reproductive 

liver 

mammary 

kidney 

circulatory 

liver 

liver 
circulatory 

heart 

liver 

dec growth rate 

low bOdy wt 
Gltract 

liver 

liver 
kidney 

skeletal 

low bOdywt 

Non-Carcinogenic Hazard Quotient 

Ingestion 

6.6E·005 

1.6E-003 

3.0E·007 

1.2E-003 

3.0E·004 

1.9E·003 

5.1 E-004 

1.5E-005 

J.BE-003 

1.2E-003 

1.3E-002 

1.2E-003 

2.2E-003 

2.3E-003 
1.8E-002 

1.7E-OOJ 

1.3E-004 
6.1E-OOJ 

1.3E-001 

4.2E-OOJ 

2 2E-006 

2.1E-001 

9.1E-001 

1.3E-002 

1.9E-002 

1.6E-002 

J.OE-005 

5.7E-005 

6.6E-005 

5.8E-002 

1.1E-003 

5.4E-002 

7.1E-003 

5.0E-004 

1.2E-005 
2.8E-004 

1.7E-002 
3.2E-004 

4.1E-005 

1.3E-005 
2.0E-003 

3.3E-004 

HE-003 

5.2E-005 
2.3E-004 

2.4E-003 

Inhalation Dermal 

2 9E-003 
7.3E-002 

1:9E-005 

5.2E-002 

1.3E-002 

6.4E-002 

2.2E-002 
6.8E-004 

1.8E-001 

5.1E-002 

5.BE-001 

5.4E-002 

9.8E-002 

1.0E-001 
1.2E+OOO 

7.6E-002 

5.BE-003 

3.4E-001 
5.7E+OOO 

1.8E-001 

9.7E-005 

9.2E+002 

4.5E+001 

6.1E·001 

6.6E-001 

7.9E-001 

1.3E-003 

2.5E-003 
3.8E-001 

2.6E+000 

4.7E-002 

9.5E+001 

3.3E-001 

5.SE+000 

5.1E-004 

1.2E-002 

1.2E+D00 

1.4E-002 

1.BE-003 

S.BE-004 
9.0E-002 

1.5E-002 

1.6E-001 

2.3E-003 
1.0E-002 

1.0E-001 

Total 

Exposure 

3.0E-003 
7 4E-002 

1.9E-005 

5.JE-002 

1.4E-002 

B.6E-002 

2.JE-002 

6.9E-004 

1.8E-001 

5.2E-002 

5.9E-001 
5.5E-002 

1.0E-001 

1.0E-001 
1.3E•OOO 

7 BE-002 

5.7E-003 

3.5E-001 
5.9E+OOO 

1.9E-001 

9.9E-005 
9.2E+002 

4.6E+001 

6.2E-001 

B.8E-001 

B.1E-001 

1.4E-003 

2.6E-OOJ 

3.8E-001 

2.6E+OOO 

4.BE-002 

9.5E+001 

3.3E-001 

5.5E+OD0 

5.2E-004 

1.3E-002 

1.2E•OOO 
1.4E-002 

1.8E-003 

5.9E-004 
9.2E-002 

1 5E-002 

1.7E-001 

2.3E-OOJ 
1.0E-002 

1.1E-001 



Medium 

I
ScenarioTimelrame· Fulure ~ 
Receptor Population. Trespass. e• 

.R~t:PW .. P.gL_______A_d_o!es!=ellt 

Exposure 

Medium 

I 

Exposure 
Point 

Chemical 

Ingestion 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Oennal Total Primary Ingestion Inhalation Dermal Total 
j;-----------~--------~--------------_jl __________________ ~ __________ _j ___________ _L __________ _L __ ~Exp~~----------------~--~T~a~,etO~~·n~~-----------L ___________ L __________ J_ __ E~xO>R~O~Su~~~-

lron Iron 3.2E-002 1 4E+OOO 1.SE+OOO 

AIR Area 2, Soil (2' to 101 

lsophorone 7 .2E-008 3.2E-006 J.JE-006 lsophorone kidney 4.6E-003 2.0E-001 2.1 E-001 
Lead Lead CNS 
Manganese Manganese kidney 
Mercury Mercury tow body wt 
Methylene Chloride 2.2E-008 1.7E-006 1.7E-006 Methylene Chloride liver 
m,p..xylene m,p-xylene felotoxic 
Naphthalene Naphthalene circulatory 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 

Selenium 

Silver 
Styrene 
Tetrachloroethene 

Thallium 
Toluene 
Trichloroelhene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

1, 1-0ichloroethane 
1, 1,1-Trlchloroelhane 
1,1,2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,2-0ichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-0ichloroethene (total) 
1 ,2-0ichloropropane 
1 ,2,4-Trichlorobenzene 
1 ,3-0ichlornbenzene 
1,4-0ichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0ichlorophenol 
2,4-0imethylphenol 
2.4-Dinitrotoluene 
2,4,5-Trlchlorophenol 
2,6-0inilrotoluene 
3,3'-0ichlornbenzld/ne 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenot 
4,4'-000 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 

Aldrin 
alpha-BHC 
Anthracene 

Antimony 
Arodor-1242 
Arodor-1248 

3.2E-007 

1.9E-006 

1.6E-007 

B.BE-009 

(total) 3.3E-004 

5.4E-010 
1.2E-009 

4.BE-OOB 

1.2E-009 

2.3E-013 

4.5E-011 
9.2E-013 

2.5E-012 
4.5E-011 

1.4E-OOS 

B.SE-005 

7.3E-006 

3.9E-007 

1.5E-002 

1.4E-005 

8.7E-005 

7.5E-006 

4.0E-007 

1.5E-002 

5.4E-010 
1.2E-009 

4.BE-008 

1.2E-009 

2.3E-013 

4.5E-011 
9.2E-013 

2.5E-012 
4.5E-011 

Nickel low body wt 
ortho-xylene 
Pentachlorophenol 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 
T etrachlo roethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (lola!) 

Zinc 

1,1-0ichloroethane 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
1,1 ,2.2-Tetrachloroethane 
1 .2-0ichlorobenzene 
1.2-Dichloroethane 
1,2-0ichloroethene (total) 
1,2-0ichloropropane 
1,2,4-Trlchlorobenzene 
1,3-0ichlorobenzene 
1 ,4-0ichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 
2.4-0ichlorophenol 
2,4-0imethylphenol 
2.4-0initrotoluene 
2.4.5-Trichlorophenol 
2,6-0initrotoluene 
3,3'-0ichlorobenzldlne 
4-Melhyl-2-pentanone 
4-Melhylphenol 
4-Nilrophenol 
4.4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphlhylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Arodor-1242 
Arodor-1248 

(total) 

fetotoxic 

liver 

liver 

liver 

liver 

skin 

liver 
liver 

liver 
liver 

circulatory 

liver 
fetotoxic 

thyroid 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 
CNS 

CNS 

liver 

f.OE-002 

5.7E-004 
1.2E-006 
1.2E-002 
1.4E-003 

6.3E-007 
1.1E-003 
1.4E-004 
1.4E-004 
8.4E-004 

3.5E-003 
1.3E-004 
OE-002 

1.0E-002 
3.3E-003 
J.OE-002 
B.BE-004 

9.1E-004 
1.4E-002 -----------------
1.7E+OOO 

1.1E-004 
2.4E-004 

3.0E-003 
4.5E-003 

5.9E-003 
2.4E-005 
1.3E-010 

2.9E-006 
1.6E-008 
8.9E-002 

1.3E-003 

4.5E-001 

4.6E-002 
6.1E-005 
S.SE-001 
1.2E+OOO 
3.1E-005 
4.7E-002 
6.3E-003 
B.OE-003 
3.7E-002 
7.4E-001 
S.BE-003 
2.0E+OOO 
4.6E-001 
f.SE-001 
L3E+OOO 
3.9E-002 

4.5E-002 
2.1E+OOO 
1.1E+003 

4.6E-001 

4.7E-002 
6.2E-005 
S.BE-001 
1.2E+OOO 

3.2E-005 
4.8E-002 
6.5E-003 
6.1E-003 
3.8E-002 
7.5E-001 
5.9E-003 
2.0E+OOO 
4.7E-001 
1.5E-001 
1.4E+OOO 
4.0E-002 

4.6E-002 
2.1E+OOO 
1.1E+003 

1.1E-004 
2.4E-004 

3.0E-003 
4.5E-003 

5.9E-003 
2.4E-005 
1.3E-010 
2.9E-006 
1.6E-008 
8.9E-002 

1.3E-003 



~
enario T1meframe. Future J 
ceptor Population: Trespasser 

•~'·~·~·o~,~~·~·====~~~do~l~~·~'~~====== 

Table 6-2-15 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Fll~ Art~~2RM~wU\n •um r.2RME'===;=========;r==========r===========================;r==========r==========================o====oc=c; 

"---M-ed-iu-m--!--·-EM_x~-~-~~_: l,l ____ E_x~-~-~:_,'_' __ -c[--c::::-:C-he_m_i_ca_t ___ --!---------!---:-c::-:c-:--c--!------! ""~~-• ~"" ~'"" ~ ,, , -,- !~~-~~-----:==T~a~;~:-,-~·~~~-~:an~=~~===·-n_g=e~s_l~i_o_n_-_-_-~_-_-_~_,n=h~a_l~a_t~i_o_n_-_-_,~---_-_~_o~e=rm=~•_•~- I Ex:~:re I 
Aroclor-1254 
Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 

Benzo(a)anlhracene 

Benzo(a)pyrene 
Benzo(b)nuoranthene 

Benzo(g.h,i)perylene 

Benzo(k)nuoranthene 

Benzyl Alcohol 

Beryllium 

bela-BHC 
bls(2-Chloroethyl) ether 

bis{2-Ethylhexyl)phlhalate 
Bulylbenzylphthalate 
Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chtorofonn 
Chromium 3+ 
Chromium6.,. 

Chrysene 
cis-1.2-Dichloroelhene 

Coball 
Copper 

Cyanide (Ictal) 

Dibenzofuran 
Dibenzo(a.h)anthracene 

Dieldrin 
Diethylphthalate 
Dimelhylphlhatate 
Di-n-butylphthatate 
Di-n-octytphthalate 

Endosulfan I 
Endrin 
Endrin ketone 
Ethyl Benzene 
Ftuoranthene 
Fluorene 
gamma-Chlordane 

Heptachlor 
Heptachlor epoxlde 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexane, n­

tndeno(1,2,3-cd)pyrene 
lsophorone 
Lead 

Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 
N-Nitrosodiphenytamine 
ortho-xylene 
Pentachlorophenol 

Phenanthrene 

respiratory 

feloloxic 
blood disorders 

respiratory 

liver 

liver 

liver 

respiralory 

respiratory 

liver 

kidney 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

4.2E-005 
1.4E-002 

3.7E-007 

3.5E-011 
1.0E-003 
2.8E-001 

3.4E-004 

UE-009 

1.2E-004 

5.2E-007 
1.3E-004 

1.5E-002 

4 2E-005 
1.4E-002 

3.7E-007 

3.5E-011 
1.0E-003 
2.BE-001 

3 4E-004 

UE-009 

1.2E-004 
5.2E-007 
UE-004 

1.5E-002 

~~====~~====~==~====='~P~h~en~o~t=======~==~==~=====~=~~==~====~~~~======~======~==~==~=====~======~======• 



I 

Medmm 

-1 

Exposure 

Point 

Chemical 

Ingestion 

Table 6-2-15 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Chemical ['":: --n '"m :~~::"'" 
___________ _L ______________ ~~-------------------L----------~------------L-----------~--E~xp~ 

Phthalic anhydride Phthalic anhydride 

Pyrene 
Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

total 

3.5E-008 3.5E-008 

6.1E-006 6.1E-008 

1.9E-008 1.9E-008 

8.6E-007 · · · · · · -- ··a_sE-oiJ7 
Total Risk Across Surface Soil 1.5E-002 

Total Risk. Across All Media and All Exposure Routes I Reserved 

Pyrene 

Selenium 

Silver 

Styrene 

Tetrachtoroelhene 
Thallium 

Toluene 
Trichloroelhene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

I 

total 

Non-ca,clnogenlc Hazard Quohenl ~ 
Pnma<y Ingestion Inhalation Den-nat--[~~ Total 

Tarne!Ocrn~ca~n __ J ___________ L_ __________ I ____________ ~p~ 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

2.3E-005 
1.5E-003 

8.9E-003 

~.2E-001 

Total Hazard Index Across Subsurface Soil 

Total Kidney HI: 

Total Skin HI: 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 

Total CNS HI: 
Total Feloloxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

2.3E-005 
1.5E-003 

8.9E-D03 

~.2E-OOI 

1.1E+003 

9.6E+001 

9.2E+002 

2.1E+OOO 

6.6E+001 

1.8E+OOO 
2.6E-001 
4.BE-001 
B.OE-001 

1.3E+OOO 

5.7E-003 
O.OE+OOO 

4.8E-002 
o-:oE+OOo 
fTECOQ2 
1-:DE-002 
2.1E+OOO 

8.2E-001 



Scenario Timeframe Future 

I Receplor Population Trespasser 

B.~~P.IOr Agt::t: _ Adolescent 

F"l A 2CT k4 TT " "' .w I sum Ta2CT 

I 

Medium Exposure Exposure 
MeClium Point 

Soil Soil I Area 2, Soil (2' to 1 0') 

.' 

~-

Chemical 

Ingestion 

1.1·0ichloroethane 

1.1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 6.8E-012 

1.2-Dichlorobenzene 
1.2-0ichloroethane 1.5E-009 
1.2·0ichloroethene (total) 

1,2-Dichloropropane 1.7E-010 

1,2,4-Trichlorobenzene 
1 ,4-0ichlorobenzene 2.1E-011 

2-Butanone 
2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 
2.4-0imethylphenol 

2.6-Dinitrotoluene 
4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-000 7.4E·010 

4,4'-00E 2.8E-010 

4,4'-00T 5.4E-010 

Acenaphlhene 

Acetone 
Aldrin 1.2E-007 

alpha-BHC 2.0E-009 

Aluminum 
Anthracene 
Antimony 
Aroclor-1248 

Aroclor -1254 6.8E-008 

Aroclor ·1260 6.4E-006 

Arsenic 1.1E-008 

Barium 
Benzene 2.6E.Q09 

Benzoic Acid 
Benzo(a)anthracene 1.9E-009 

Benzo(a)pyrene 1.0E-008 

Benzo(b)fluoranthene 3.6E-009 

Benzo(k)fluoranthene 3.6E-010 

Benzyl Alcohol 

Beryllium 
beta-BHC 1.4E-009 

bis(2-Chloroethyl) ether UE-007 

bis(2-Ethylhexyl)phthalate 3.0E-008 

Butylbenzylphthalate 

Cadmium 

Chloroform S.OE-010 

Chromium 3+ 
Chrysene 2.6E-011 

cis-1,2-0ichloroethene 

Cobalt 

Copper 

Dibenzofuran 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Sile 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 
.. 1, 1-Dichloroethane 

-- 1.1, 1-Trichloroethane 

-- 1.4E-010 1.5E-010 1,1,2,2-Tetrachloroethane 

- 1.2-0ichlorobenzene 

-- 2.2E-008 2.4E-008 1,2-0ichloroethane 

-- 1.2-0ichloroethene (total) 

-- 2.5E·009 2.7E-009 1.2-Dichloropropane 

-- 1,2,4-Trichlorobenzene 

-- 3.0E·010 3.2E·010 1 ,4-Dichlorobenzene 

-- 2-Butanone 

-- 2-Hexanone 

-- 2-Methylnaphthalene 

-- 2-Methylphenol 

-- 2.4-0imethylphenoJ 

-- 2,6-Dinitrotoluene 

- 4-Methyl-2-pentanone 

- 4-Methylphenol 

- 1.1E-008 1.1 E-008 4,4'-000 

- 4.0E.009 4.3E.009 4.4'-00E 

- 7.8E-009 8.4E.Q09 4,4'-00T 

- Acenaphthene 

- Acetone 

- 1.8E-006 1.9E.006 Aldrin 

- 2.8E·008 3.0E-008 alpha-BHC 

-- Aluminum 

-- Anthracene 

-- Antimony 

- Aroclor-1248 

- 1.1E-006 1.2E-006 Aroclor-1254 

- 9.2E-005 9.8E-005 Aroclor -1260 

-- 1.7E-007 1.8E-007 Arsenic 

- Barium 

- 4.2E.Q08 4.4E-008 Benzene 

- Benzoic Acid 
- 2.7E.008 2.9E.Q08 Benzo(a)anthracene 

- 1 7E.007 1.8E-007 Benzo(a)pyrene 

- 5.2E.008 5.6E-008 Benzo(b)fluoranthene 

- 5.2E-009 5.6E-009 Benzo(k)fluoranthene 

- Benzyl Alcohol 

- Beryllium 

- 1.9E-008 2.1E-008 beta-BHC 

-- 1.6E-006 1.BE.Q06 bis(2-Chloroethyl) ether 

-- 4.4E.Q07 4.7E-007 bis(2-Ethylhexyl)phthalate 

- Butylbenzylphthalate 

- Cadmium 

- 1.2E-008 1.3E-008 Chloroform 

- Chromium 3+ 

- 9.2E-010 9.4E-010 Chrysene 

- cis-1 ,2-0ichloroethene 

- Cobalt 

- Copper 

- Dibenzofuran 

I o= 

Non-Carcinogenic Hazard Quot1ent 

Primary Ingestion Inhalation Dermal Total 
Taroet Oroan Exoosure 
circulatory 1.7E-005 -- 2.5E-004 2.6E-004 

liver 4.3E-004 ·- 6.2E·003 6 6E.003 
liver 7.9E·008 .. 1.6E-006 1.7E.006 
CNS 3.1E-004 -- 4.4E-003 4. 7E-003 

fetotoxic 7.9E-005 -- 1.1E-003 1 2E-003 
kidney S.OE-004 -- 7.2E-003 7.7E-003 
Gl tract --

low body wt 1.3E-004 -- 1.9E·003 2.0E-003 
Gl tract 4.0E-006 -· 5.7E-005 6.1E-005 

liver 9.9E-004 -- 1.5E-002 1.6E-002 
CNS 3.0E-004 -- 4.3E·003 4.6E.Q03 

Gl tract 3.4E-003 -- 4.9E-002 5.3E-002 
liver 3.2E-004 ·- 4.5E-003 4.9E-003 

generalized 5.8E-004 -- 8.3E-003 B.9E-003 
--

liver 5.9E-004 -- 8.5E·003 9.1E-003 
respiratory 4.7E-003 -- 1.0E.Q01 1.1 E-001 

liver -
liver -

fetotoxlc 4.5E.Q04 -- 6.4E-003 6.9E.003 

eyes 3 3E.Q05 -- 4.7E·004 5.1E-004 

fetotoxic 1.6E-003 - 2.9E.Q02 3.1E-002 

liver 3.4E-002 - 4.9E-001 5.2E.001 

liver --
circulatory 1.1E-003 -- 1.6E-002 1.7E-002 

Gltract 5.7E-007 - 8.2E·006 8.8E-006 
skin 5.4E-002 -- 7.8E+001 7.8E+001 

liver --
liver 2.4E-001 - 3.8E+OOO 4.1E+OOO 

circulatory --
circulatory 3.4E-003 -- 5.2E-002 5.5E.002 

5.1E-003 - 7.3E-002 7.8E.002 

blood disorders 4.2E-003 -- 6.7E-002 7.2E-002 

Gltract 7.9E-006 -- 1.1E-004 1.2E-004 

-
--
-
-

CNS 1.5E-005 -- 2.1E-004 2.3E.004 

kidney 2.2E-005 -- 3.2E-002 3.2E-002 

liver --
reproductive -

liver 1.5E-002 -- 2.2E-001 2.3E.Q01 

mammary 2.8E-004 - 4.0E-003 4 3E-003 

kidney 1.4E-002 - 8.0E+OOO 8.0E+000 

circulatory 1.8E-003 - 2.8E-002 3.0E-002 

liver 1.3E-004 -- 4.7E-001 4.7E-001 

liver --
circulatory 3.0E-006 - 4.4E-005 4.7E.005 

heart 7.2E-005 - 1.0E-003 1.1E.Q03 

liver 4.3E-003 -- 1.0E-001 11E-001 

dec orowth rate 8.2E-005 1.2E-003 1.3E.003 



Scenario Timefrar11e Future 

Receptor Populatil>n Trespasser 

Recep_!_o_!_Age: Adolescent 

Fae: Atea2CT wk4 \ n sum Ta2CT 

Medium Exposure 
Medium 

I 

. Exposure 
Point 

Chemical 

Ingestion 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

I 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Oennal iota! 

1~--------:------------~--------------~~~~~~~--------~-----------+----------~----------_j~~Ex~osure I Ta~etOroan Exposure 
Diethylphthalate - : ~D;::i:-:e::th-y;-:lp::h::th-a;-:la-:-te--------~~---':1"-ow"'"b'-o"'dy=wt"'-~---,1-. 1c:E:--o=-o-:5:---!-------_------L...--1.-5-E--0-0-4---!-----"1". 6"E~-O~o"'4"-_j I 

AIR Area 2, Soil (2' to 1 0') 

Dimethylphthalate - Dimethylphthalale Gl tract 3.4E-006 _ 4.9E-005 5 3E-005 
Di-n-butylphthalate - Di-n-butyl phthalate liver 5.1 E-004 .• 7.6E-003 8.1 E-003 
Di-n-octylphthalate - Di-n-oclylphthalate 8.5E-005 __ 1.2E-OOJ t.JE-003 
Ethyl Benzene - Ethyl Benzene liver 8.9E-004 __ 1.4E-002 1.5E-002 
Fluoranthene - Fluoranthene kidney 1.3E-005 -- 1.9E-004 2.1 E-004 
Fluorene - Fluorene skeletal 5.9E-005 __ 8.5E-004 9.1 E-004 
Hexachlorobutadiene 6.8E-011 - 9.8E-010 1.0E-009 Hexachlorobutadiene low body wt 6.1 E-004 .• B.BE-003 9.4E-003 
lndeno(1 ,2,3-cd)pyrene 9.6E-010 - 1.4E-008 1.5E-008 lndeno(1 ,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichlomethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

1.6E-009 

4.8E-010 

7.1E-009 

4.3E-008 

3.6E-009 

2.0E-010 

(total) 7.4E-006 

2.3E-008 2.5E-008 

1.3E-008 .1.3E-008 

1.0E-007 1.1E-007 

6.2E-007 6.6E-007 

5.3E-008 5.7E-008 

2.8E-009 3.0E-009 

1.1E-004 1.1E-004 

Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

1,1-Dichloroethane - - 1,1-Dichloroethane 
1,1,1-Trichloroelhane -- - 1,1,1-Trichloroethane 
1,1,2-Trichloroethane -- 1.2E-011 - 1.2E-011 1,1,2-Trichloroethane 

(total) 

1,1 ,2,2-Tetrachloroethane - 2.6E-011 - 2.6E-011 1, 1,2,2-Tetrachloroethane 
1 ,2-Dichlorobenzene - -- 1 ,2-Dichlorobenzene 
1 ,2-Dichlomethane - 1.1E-009 -- 1.1E-009 1,2-Dichloroethane 
1 ,2-Dichlomethene (total) -- -- 1 ,2-Dichloroethene (total) 
1 ,2-Dichlompropane -- - 1 ,2-Dichlompropane 
1 ,2,4-Trichlorobenzene - - 1 ,2,4-Trichlombenzene 
1,3-Dichlorobenzene -- - 1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene - 2.7E-011 -- 2.7E-011 1 ,4-Dichlorobenzene 
2-Butanone - -- 2-Butanone 
2-Hexanone - - 2-Hexanone 
2-Methytnaphthalene - - 2-Methytnaphthalene 
2-Methylphenot - - 2-Methylphenol 
2,4-Dichlorophenol -- - 2,4-Dichlorophenol 
2,4-Dimethylphenol - -- 2,4-Dimethylphenol 

kidney 
CNS 

kidney 
lowbodywt 

liver 
fetotoxic 

circulatory 
low bodywt 

fetotoxic 
liver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxic 
thyroid 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 
CNS 

8.4E-003 
1.2E-003 

2.6E-003 

1.5E-004 
3.2E-007 
3.2E-003 
3.6E-004 
1.6E-007 
2.8E-004 
3.7E-005 
3.5E-005 
2.2E-004 
9.2E-004 
3.4E-005 
1.2E-002 
2.7E-003 
8.5E-004 
7.7E-003 
2.3E-004 

2.4E-004 
3.6E-003 
4.4E-001 

1.2E-001 
1.7E-002 

3.8E-002 

3.9E-003 
5.2E-006 
4.6E-002 
1.0E-001 
2.6E-006 
4.0E-003 
5.4E-004 
5.0E-004 
3.2E-003 
6.3E-002 
4.9E-004 
1.7E-001 
3.9E-002 
1.2E-002 
1.1E-001 
3.3E-003 

3.8E-003 
1.7E-001 ------ ------ 9;>Ei~oo1 

2.8E-005 
6.3E-005 

7.7E-004 
1.2E-003 

1.5E-003 
6.2E-006 
3.3E-011 
7.5E-007 
4.1E-009 
2.3E-002 

1.3E-001 
1.8E-002 

4 1E-002 

4.1E-003 
5.5E-006 
5.0E-002 
1.0E-001 
2.8E-006 
4.3E-003 
5.7E-004 
5.4E-004 
3.4E-003 
6.4E-002 
5.3E-004 
1.8E-001 
4.2E-002 
1.3E-002 
1.2E-001 
3.5E-003 

4.0E-003 
1 BE-001 
9.3E+001 

2 BE-005 
63E-005 

7.7E-004 
1.2E-003 

1 5E-003 
6.2E-006 
3.3E-011 
7.5E-007 
4.1E-009 
2.3E-002 

1 ~======~==========~~==============!~2~4~-D~i~n~itr~o~to~lu~e~n~e~======~==~-~====~==========~====~--~==:d============~2~4~-~D~in~itgm~to~l~ue~n~e~======~==========~~==~~====~==========~====~--~==~~========~ 1 



Scenario Time frame Fulure 

Receplor Popufalion Trespasser /
~~~~--

ReceP..t.qr_Bge_: __ A_d.Q!~! ____ _ 

f 

Exposure 
Point 

I 

I 

Chemical 

Ingestion 

2.4,5-Trichlorophenol -
2,6-Dinitrotoluene --
3,3'-Dichlorobenzidine -
4-Methyl-2-pentanone -
4-Melhylphenol -
4-Nilrophenol --
4.4'-DDD --
4,4'-DDE --
4,4'-DDT -
Acenaphthene -
Acenaphthylene --
Acetone -
Aldrin -
alpha-BHC --
Anthracene -
Antimony -
Aroclor-1242 -
Arodor-1248 -
Arodor-1254 -
Arodor -1260 -
Arsenic -
Barium -
Benzene -
Benzoic Acid -
Benzo(a)anthracene -
Benzo(a)pyrene -
Benzo(b)fluoranthene -
Benzo(g,h,i)perylene -
Benzo(k)fluoranthene -
Benzyl Alcohol -
Beryllium -
beta-BHC -
bis(2-Chloroethyl) ether -
bis(2-Ethylhexyl)phthalate -
Butylbenzylphthalate -
Cadmium -
Caribon Disulfide -
Chlorobenzene -
Chloroform -
Chromium 3+ -
Chromium6+ -
Chrysene -
Cis-1 ,2-Dieinloroethene -
Cobalt -
Copper -
Cyanide (total) -
Oibenzofuran -
Dibenzo(a.h)anthracene -
Dieldrin -
Diethylphthalate -
Dimethylphthala!e -
Di-n-butvlohthalate -

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exp~ 
-- 2,4,5-Trichlorophenol 

-- 2,6-Dinitrotoluene 

-- 3,3'-Dichlorobenzidine 

-- 4-Methyl-2-pentanone 

-- 4-Melhylphenol 

-- 4-Nitrophenol 

-- 4,4'-DDD 

-- 4,4'-DDE 
5.0E-015 -- 5.0E-015 4,4'-DDT 

- Acenaphthene 

-- Acenaph!hylene 

- Acetone 
10E-012 -- 1.0E-012 Aldrin 

2.0E-014 -- 2.0E-014 alpha-BHC 

-- Anthracene 

-- Antimony 

5.6E-014 -- 5.6E-014 Aroclor-1242 

1.0E-012 -- 1 OE-012 Aroclor-1248. 

7.5E-013 -- 7.5E-013 Aroclor-1254 

6.8E-012 - 6.8E-012 Aroclor -1260 
8.2E-013 -- 8.2E-013 Arsenic 

- Barium 

1.3E-009 - 1.3E-009 Benzene 

-- Benzoic Acid 
- Benzo(a)anthracene 

4.7E-014 -- 4.7E-014 Benzo(a)pyrene 

- Benzo(b)fluoranthene 

- Benzo(g,h,i)perylene 

- Benzo(k)fluoranthene 

- Benzyl Alcohol 

3.3E-014 - 3.3E-014 Beryllium 

1.1E-014 - 1.1E-014 beta-BHC 

1 OE-008 - 1.0E-008 bis(2 -Chloroethyl) ether 

5.8E-014 - 5.8E-014 bis(2-Ethylhexyl)phthelate 

- Butylbenzylphthalate 

7.6E-012 - 7.6E-012 Cadmium 

- Carbon Disulfide 

- Chlorobenzene 

3.6E-009 - 3.6E-009 Chloroform 

- Chromium 3+ 

8.9E-011 - 8.9E-011 Chromium6+ 

-- Chrysene 

- Cis-1 .2-Dieinloroethene 

-- Cobalt 

- Copper 

-- Cyanide (total) 

-- Oibenzofuran 

- Dibenzo(a,h)anthracene 

2.1E-015 - 2.1E-015 Dieldrin 

-- Diethytphthalate 

-- Dimethylphthalate 

-- Di-n-butvlohthalate 

I 

-~··"'"' "·~· ~·~· ~··~~~ 
Primary Ingestion Inhalation Dermal \ Total 

Target Organ ExP-osure I 
I -- --

-- --
-- --

CNS -- 3.4E-004 -- 3.4E-004 
-- --
-- --
- -
-- --

liver - -
-- -
- --
-- --
- -
-- --
-- -
-- --
-- --
-- --
- --
- --

respiratory - --
fetotoxic - 1.1E-005 - 1.1E-005 

blood disorders - 3.6E-003 - 3.6E-003 

- -
-- -
-- --
-- --
- -
- --
- -

respiratory - 9.5E-008 - 9.5E-008 

- -
liver - -

- -
- -
- -
- 9.1E-012 - 9.1E-012 

liver - 2.6E-004 - 2.6E-004 

liver - 7.2E-002 - 7.2E-002 

- -
respiratory - -

- -
- -
- -
- -
- -
- -
- -
- -
- --
- -
-



[

Scenario T1metrame Future 

Receptor Population Trespasser 

RecepjQ~g~Q!menl 

F•e Area2CT wk-4 In sum Ta2CT 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Ingestion 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal 

I 

Non-Carcinogenic Hazard Quotient 

Total Primary lngest1on Inhalation Dermal Total 

1:--------,~----------~---------------'~~--~~~--------~----------_l __________ _j ____________ L_~E~xleosure 1~----~------------~-T~a~~etO~a~n~~----------~----------~----------_J--~E~xeosure I 
Di-n-octylphlhalate Di-n-oclylphthalate 

I 

Endosurfan I Endosulfan 1 

Endrin Endrin 
Endrin ketone Endrin ketone 
Ethyl Benzene Elhyl Benzene 
Fluoranthene F!uoranthene 
Fluorene Fluorene 
gamma-Chlordane 2.3E-016 2.3E-016 gamma-Chlordane 
Heotachlor 3.6E-017 3.6E-017 He~tachlor 

Heptachlor epoxide 3.4E-017 3.4E-017 Heptachlor epoxide 
Hexachlorobenzene 6.2E-018 6.2E-018 Hexachlorobenzene 
Hexachlorobutadiene 1.1E-014 1.1E-014 Hexachlorobuladiene 
Hexane, n- Hexane, n-
lndeno(1,2,3-al)pyrene lndeno(1,2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 

3.3E-010 3.3E-010 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xylene 
Naphthalene 

Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 

Phenanthrene 

Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Phthalic anhydride 
Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

7.9E-010 

1.3E-009 

4.3E-010 

(total) - -- -- -- - -- -- -- - 1.9E-OOB 
Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 

7.9E-010 

1.3E-009 

4.3E-010 

1.9E-008 
1.1E-004 
Reserved 

Phenol 
Phthalic anhydride 
Pyrena 
Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

(to tall 

I 

respiratory 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

B.9E-005 8.9E-005 

4.5E-010 4.5E-010 

3.0E-005 3.0E-005 
1.4E-007 1.4E-007 
3.3E-005 3.3E-005 

4.0E-003 4.0E-003 

5.9E-006 5.9E-006 
3.9E-004 3.9E-004 

2.3E-003 2.3E-003 

1.1E-001 

Total Hazard Index Across Subsurface Soil 9.3E+001 

Total K1dney HI. 8.1 E+OOO 
Total Skin HI: 7.BE+001 

Total Thyroid HI: 1.8E-001 
Total Liver HI: 5.9E+OOO 

Total Circulatory System HI: 1.6E-001 
Total CNS HI: 4.0E-002 

Total Fetotoxic HI: 4.3E-002 
Total Gl Tract HI: 5.3E-002 

Total Respiratory HI: I'==='1'=.1~E~-~00~1~='' 



k 

Scenario Timeframe future 

Receptor Population Trespasser 

ReceP:tg~ge~· __ 6dolescent __ 

SUI'n Ta2CT 

I 

Exposure '-·~] Medium Point 

Chemical 

Ingestion 

I 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation 

I 
Dermal 

I 
Total 

Exposure I 
Non-Carcinogenic Hazard Quotient 

Primary l Ingestion ~Inhalation I Dermal 
Target Organ 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Hean HI: 
Total Skeletal System HI: 

Total Thyroid HI: 
Total Blood Disorders HI· 

E x osure 

5.1E-004 I 
O.OE•OOO I 
4.3E-003~ 
O.OE•OOO~ 
1.1E-003 I 
91E-004~ 
18E-001~ 
7.6E-002 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

F I TRS2RM .•. E.WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment I Ditch 

Area 2 

CurrenUFuture 

Trespasser 

Adolescent 

Chemical 

2. 4-Dimethylphenol 

2-Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b}Ruoranthe"na 

Benzo(k)fluoranthene 

Beryllium 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Butylbenzytphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno( 1 ,2 ,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrene 

Toluene 

Vanadium 

Xytenes (total) 

Zinc 

(Total) 

Ingestion 

3.2E-007 

8.6E-009 

1.1E-OOB 

1.1E-007 

9.3E-009 

1.1E-009 

1.3E-OOB 

1.3E-009 

3.9E-013 

1.1E-010 

2.5E-OOB 

5.9E-009 

············ 
S.OE-007 

Table 6-2-17 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total PMmary Ingestion Inhalation Dermal 

Ex osure I Taroet Oraan 

I 
2,4-Dimethylphenol generalized 7.7E-006 6.8E-005 

2-Methylnaphthalene Gl Tract 2.0E-006 1.8E-005 

Aluminum circulatory system 1.2E-003 1.1E-003 
Anthracene GtTracl 7.0E-008 6.2E-007 

6.9E-007 1.2E-006 Arsenic circulatory system 8 5E-003 2.3E-002 

Barium NA 3.3E-004 2.9E-004 

8.4E-008 9.2E-008 Benzene blood disorders 1.2E-003 1.2E-002 

9.6E-008 1.1E-007 Benzo(a)anthracene NA 

1.4E-006 1.5E-006 Benzo(a)pyrene NA 

8.1E-008 9.1E-008 Benzo(b}fluoranrhene NA 

9.4E-009 !.OE-008 Benzo(k)fiuoranthene NA 

Beryllium kidney B.OE-005 5.2E-003 

1.1E-007 1.3E-007 bis(2-Chloroethyl) ether reproductive system 

1.1E-008 1.3E-OOB bis(2-Ethylhexyl)phlhalale liver 5.6E-005 4.9E-004 

Butylbenzylphthalate mammary 2.2E-007 1.9E-006 

Cadmium kidney 1.2E-003 2.1E-001 

3.5E-010 3.5E-010 Chloroform circulatory system 7.6E-OOB 7.0E-007 

Chromium (total) 2.4E-003 2.1E-002 

2.JE-009 2.4E-009 Chrysene liver 

Copper liver 2.4E-004 3.5E-004 

2.4E-007 2.7E-007 Dibenzo(a,h)anthracene 

Ethyl Benzene liver 3.3E-007 J.2E-006 

Fluoranthene kidney 6.3E-006 5.6E-005 

5.2E-OOB 5.7E-008 lndeno(1,2 ,3-cd)pyrene NA 

Iron 1.2E-002 !.OE-002 

Lead CNS 

Manganese kidney 4.6E-003 4.1E-003 

Mercury low body weight 

Naphthalene circulatory system 1.4E-006 1.2E-005 

Nickel low body weight 1.8E-004 3.2E-003 

Pyrene liver 9.3E-006 8.2E-005 

Toluene liver 7.1E-008 6.2E-007 

Vanadium circulatory system 5.2E-004 4.6E-004 

Xylenes (total) fetotoxic 2.5E-008 2.5E-007 

Zinc !~~!'?!~ ...... 9.8E-005 2.9E-004 ............ --- ······· ············ .... . ........ ·········· ......... 
J.OE-006 3.5E-006 (!olal) 3.2E-002 2.9E-001 

Total Risk Across Sediments I 3.5E-006 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Low Body Weight HI= 

Total Mammary HI = 
Total Feloloxic HI = 

Total Gl Tract HI = 

Total Thyroid HI = 
Total Kidney HI= 

Total Liver HI= 

Total Blood Disorders HI = 

Total 

gosure I 

7.6E-005 

2.0E-005 

2.3E-003 

6.9E-007 

3.2E-002 

6.2E-004 

1.3E-002 

5.3E-003 

S.SE-004 

2.1E-006 

2.1E-001 

7.7E-007 

2.4E-002 

S.BE-004 

3.5E-006 

6 2E-005 

2.2E-002 

8.7E-003 

1.4E-005 

3.4E-003 

9.1E-005 

7.0E-007 

9.BE-004 

2.7E-007 

3.9E-004 
············ 

3.2E-OOI 

I 3.2E-001 I 

I 3.5E-002 I 
I 3.4E-OOJ I 
I 2.1E-006 I 
I 2.7E-007 I 
[ 2.1E-005 I 
[ 3.9E-004 I 
[ 2.2E-001 I 
I 1.2E-003 I 
I 1.3E-002 I 



Scenario Timeframe: 

Receptor Population: 

ReceQior Age: 

F"te· TRS2CT WK4 ' 
I I 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Ditch 

Area 2 

CurrenUFutu:=Je 
Trespasser 

Adolescent 

Chemical 

2,4-0imethylphenol 

2-Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Berytlium 

bis{2·Chloroethyf) ether 

bis(2-Ethylhexyt)phthalale 

Butytbenl"flphthalate 

Cadmium 

Chioroform 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno( 1.2.3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nicke\ 

Pyrone 

Toluene 

Vanadium 

Xylenes (total) 

Zinc 

(!otal)_ 

Ingestion 

7.1E-009 

1.9E-010 

2.4E-010 

2.4E-009 

2.1E·010 

2.4E-011 

2.9E-010 

2.9E-011 

8.6E-015 

2.4E-Ot2 

S.SE-010 

1.JE-ofo 

-----·------
1.1E-008 

Table 6-2-18 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal 
\ 

Total Primary Ingestion Inhalation Dennal 

I Exeosure il__ Target Organ 

I 
2.4-0imethylphenol generalized 2.0E-006 S.BE-006 

2-Methylnaphthalene Gt Trae1 5.2E-007 t.SE-006 

Aluminum circulatory system 3.2E·004 9.2E·005 

Anthracene Gl Trae1 t.SE-008 5.2E·OOB 

6.5E-009 1.4E-00B Arsenic circulatory system 2.2E-003 2.0E·003 

Barium NA 6.5E-005 I 2.5E-005 

6.1E-010 S.OE-010 Benzene blood disorders 3.1 E-004 9.8E-004 

7.0E-010 9.4E-010 Benzo(a)anthracene NA 
1.0E-OOB 1.3E-00B Benzo(a)pyrene NA 
5.9E-010 S.OE-010 Benzo(b)fluoranthene NA 
S.BE-011 9.2E-011 Benzo(k)fluoranthene NA 

Beryllium kidney 1.5E-005 4.4E-004 

B.JE-010 1.1E-009 bis(2-Chi1Jroethyl) ether reproductive system 

B.3E-011 1.\E-010 bis(2-Ethylhexyt)phthalate ll~Jer 1.4E-005 4.2E-005 

Butytbenl"flphlhalate mammary 5.6E·006 1.6E-007 

Cadmium kidney J.OE-004 1.7E-002 

2.6E-012 2.6E-012 Chlorofonn circulatory system 2.0E-008 5.9E·008 

Chromium (total) 6.2E-004 1.BE·003 

1.7E-011 1.9E-011 Chrysene liver 

Copper liver 6.1E-005 2.9E·005 

1.8E-009 2.3E-009 Dibenzo(a,h)anthracene 

Ethyl Benzene liver 8.5E-008 2.7E·007 

Fluoranthene kidney 1.SE-006 4.7E-006 

3.6E-010 5.1E-010 lndeno(1.2.3-cd)pyrene NA 
Iron J.OE-003 B.BE-004 

Lead CNS 

Manganese kidney 1.2E-003 3.5E·004 

Mercury low body weight 

Naphthalene circulatory system 3.6E-007 1.0E-006 

Nickel low body weight 4.7E·005 2.7E-004 

Pyre no liver 2.4E-006 6.9E·006 

Toluene liver 1.6E-006 5 3E·OOB 

Vanadium circulatory system 1.3E-004 3.9E·005 

Xylenes (total) fetotoxic 6.6E-009 2.1E·OOB 

Zinc ----- -!~~?~~--- --· 2.5E-OOS --- 2.4E-005 -·- ----·---- ---------- ----------- ------ ----· --
2.2E-OOB 3.3E-OOB !Total) B.4E-003 2.4E-002 

Total Risk Across Sediments I 3.3E-00B I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Low Body Weight HI= 

Tolal Mammary HI = 

Total Fetotoxic HI= 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Kidney HI = 
Total Liver HI = 

Total Blood Disorders HI= 

I Total 

i Ex~osure I 

7.8E-006 

2.0E-006 

4. tE-004 

I 
7.0E-OOB 

4.2E-003 

I 1.1E-004 

1.3E-003 

4.6E-004 

S.SE-005 

2.2E-007 

I.BE-002 

7.9E-008 

2.4E-003 

9.0E-005 

3.5E-007 

6.4E-006 

3.9E-003 

1.5E-003 

1.4E-006 

3.2E-004 

9.3E-006 

7.1E-OOB 

1.7E-004 

2.BE-OOB 

S.OE-005 

3.3E·002 

I 3.3E-002 I 

I 4.BE-003 

I 3.2E·004 

I 2.2E-007 

I 2.8E·OOB I 
I 2.\E-006 I 
I S.OE-005 I 
I 2.0E-002 I 
I 1.6E-004 I 
I l.JE-003 I 



[ 

Scenario Timeframe: Future 

Receptor Population: Trespasser 

======R=e=c=e~~t=o=rA=g~e=:==========A=d=o=le=s=c=e=nt==========~ 

File· FTRES2 WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Surface Water Surface Water Ditch 

Area 2 1,1-Dichloroelhane 

1.2-Dichloroelhene(lolal) 

2.4-Dimethylphenol 

2-Butanone (MEK) 

2-Melhylphenol (0-Cresol) 

4-Melhyi-2-Pentanone 

4-Methytphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Eiher 

Chloroelhane 

Chromium 

Ethylbenzene 

Iron 

lsophorone 

lead 

Manganese 

Nickel 

Nitrate/Nitrile 

Phenol 

Toluene 

Xylene (total) 

Zinc 

fTotall 

Table 6-2-19 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

ExEosure 

1,1-Dichloroelhane 

1.2-Dichloroelhene(tolal) 

2.4-Dimethylphenol 

2-Butanone (MEK) 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Penlanone 

4-Melhylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

7.4E-007 6.9E-008 8.1E-007 Arsenic 

Barium 

1.5E-007 3.8E-007 5.2E-007 Benzene 

Beryllium 

9.3E-007 2.8E-007 1.2E-006 bis(2-Chloroelhyi)Eiher 

9.5E-010 8.2E-010 LBE-009 Chloroethane 

Chromium 

Ethylbenzene 

Iron 

5.2E-011 3.1E-011 8.3E-011 lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrile 

Phenol 

Toluene 

Xylene (total) 

Zinc 
--------··· --------······ ------····· -------······ 

1.8E-006 7.3E-007 2.6E-006 (Total) 

Total Risk Across Surface Water II 2.6E-006 I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

circulatory system 1.3E-006 1.4E-006 

kidney 4.4E-005 5.2E-005 

generalized 7.9E-005 1.6E-004 

liver 3.1E-005 3.9E-006 

liver 1.3E-005 1.6E-005 

liver 8.1E-005 3.9E-005 

respiratory 2.4E-004 4.5E-004 

fetotoxic S.OE-004 3.8E-005 

circulatory system 6.2E-005 5.4E-006 

kidney 

circulatory system 2.0E-002 1.8E-003 

NA 6.2E-004 S.SE-005 

blood disorders 2.0E-002 5.2E-002 

kidney 1.8E-005 1.6E-004 

reproductive 

liver 9.9E-006 B.SE-006 

1.2E-003 1.1E-003 

liver 7.9E-006 7.6E-005 

6.3E-003 S.SE-004 

kidney 3.3E-006 2.0E-006 

CNS 

kidney 6.5E-003 5.7E-004 

low bodywt 5.3E-004 9.3E-005 

feloloxic 1.6E-004 

liver S.OE-006 3.2E-006 

liver 4.6E-006 2.4E-005 

fetotoxic 2.3E-006 2.1E-005 

2.3E-005 4.1E-006 ... . thyroid_. ----- ... ··---··· 
5.7E-002 S.BE-002 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Fetus HI= 

Total liver HI = 

Total Kidney HI = 

Total Blood Disorders HI = 

Total 

EXEC~ 

2.7E-006 

9.5E-005 

2.3E-004 

3.5E-005 

2.9E-005 

1.2E-004 

6.BE-004 

5.4E-004 

6.7E-005 

2.2E-002 

6.7E-004 

7.2E-002 

1.8E-004 

1.8E-005 

2.3E-003 

8.4E-005 

6.BE-003 

5.2E-006 

7.1E-003 

6.2E-004 

1.6E-004 

8.3E-006 

2.BE-005 

2.4E-005 

2.7E-005 .. 
1.1E-001 

I 1.1E-001 I 

I 2.2E-002 I 
I 7.2E-004 I 
I 3.2E-004 I 
I 7.4E-003 I 
I 7.2E-002 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File· FTRES2CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Surface Water Surface Water Ditch 

Area 2 

I 

Future 

Trespasser 

Adolescent 

Chemical 

1,1-Dichloroethane 

1,2-Dichloroethene(total) 

2 ,4-Dimethylphenol 

2-Butanone (MEK) 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

Chloroethane 

Chromium 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 

(Total) 

Table 6-2-20 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Ex~osure 

1,1-Dichloroethane 

1.2-Dichloroethene(total) 

2,4-Dimethylphenol 

2-Butanone (MEK) 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

1.6E-008 1.2E-009 1.7E-OOB Arsenic 

Barium 

3.1E-009 8.0E-009 1.1E-008 Benzene 

Beryllium 

2.0E-008 6.7E-009 2.7E-008 bis(2-Chloroethyi)Ether 

2.0E-011 1.7E-011 3.7E-011 Chloroethane 

Chromium 

Ethyl benzene 

Iron 

1.1E-012 7.3E-013 1.8E-012 lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 
-------------- --------------- ------------ -----------

3.9E-008 1.6E-008 S.SE-008 (Total) 

Total Risk Across Surface Water I S.SE-008 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

circulatory system 3.3E-007 3.6E-007 

kidney 1.1E-005 1.3E-005 

generalized 2.0E-005 4.1E-005 

liver 7.7E-006 9.4E-007 

liver 3.3E-006 4.3E-006 

liver 2.0E-005 1.0E-005 

respiratory 5.9E-005 1.2E-004 

fetotoxic 1.2E-004 9.1E-006 

circulatory system 1.5E-005 1.1E-006 

kidney 

circulatory system 4.9E-003 3.7E-004 

NA 1.5E-004 1.1E-005 

blood disorders 5.0E-003 1.3E-002 

kidney 4.6E-006 3.3E-005 

reproductive 

liver 2.5E-006 2.0E-006 

3.1E-004 2.2E-004 

liver 2.0E-006 2.0E-005 

1.6E-003 1.1E-004 

kidney 8.2E-007 5.4E-007 

CNS 

kidney 1.6E-003 1.2E-004 

low bodywt 1.3E-004 1.9E-005 

fetotoxic 3.9E-005 

liver 1.3E-006 8.3E-007 

liver 1.1E-006 6.2E-006 

feto\oxic 5.7E-007 5.5E-006 

...... _tll¥J:Oi_d .... 5.6E-006 6.3E-007 .. ----------- ------------
1.4E-002 1.4E-002 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Fetus HI = 
Total Liver HI = 

Total Kidney HI = 
Total Blood Disorders HI = 

Total 

Exposure 

6.9E-007 

2.4E-005 

6.1E-005 

8.6E-006 

7.5E-006 

3.0E-005 

1.8E-004 

1.3E-004 

1.7E-005 

5.3E-003 

1.7E-004 

1.8E-002 

3.8E-005 

4.5E-006 

5.3E-004 

2.2E-005 

1.7E-003 

1.4E-006 

1.7E-003 

1.5E-004 

3.9E-005 

2.1E-006 

7.3E-006 

6.\E-006 

6.6E-006 
--------------

2.8E-002 

I 2.8E-002 I 

I 5.3E-003 I 
I 1.6E-004 I 
I 8.2E-005 I 
I 1.8E-003 I 
I 1.8E-002 I 



Medium 

Soil 

Scenario Timefr21me: CurrenVFuture 

Rece~or Popul21bon: Utility Worker 

R~e.P.to..Lhge;__________Mutt 

Exposure 
Medium 

I 

El(posure 
Poinl 

Chemical 

Soil Area 3, Soil (O'to 10') 1,1-0ichloroethane 

1,1,1-Trichloroethane 
1 ,2-0ichlorobenzene 

1,2-0ichloroethane 
1,2-0ichloroethene (total) 
1 .2-0ichloropropane 
1,4-0ichlorobenzene 

2-Butanone 
2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 
2,4-0imethylphenol 
2.4-0inltrololuene 

2.4.5-Trichlorophenol 

4-Methyl-2-pentanone 

4-Melhylphenol 
4-Nitrophenol 

4,4'-000 

Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 
Arnclor-1242 

Aroclor-1248 

Aroclor-1254 
Arodor-1260 
Arsenic 

Barium 
Benzene 
Benzoic Acid 

Benzo(a)anlhracene 
Benzo(a}pyrene 
Benzo(b)Ouoranthene 
Benzo(k}fluoranthene 
Beryllium 
bls{2-Efhyfhe.~eyl)phtha/ate 

Butylbenzylphthalate 

Cadmium 

Chlorobenzene 

Chloroform 
Chromium 3+ 

Chrysene 
cls-1 ,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Olbenzofuran 

0/benzo(a,h)anlhracene 

Oiethylphthalate 
Oimethylphlhalale 

01-n-bulylphthalate 
Oi-n-octylphthalate 
Ethyl Benzene 
Fluoranlhene 
Fluorene 
lndeno(1,2,3-cd}pyrene 

Iron 
lsophorone 

Lead 

Table 6-3-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Ingestion 

3.0E-008 

t .5E-008 
9.0E-010 

1.4E-008 

2.3E-004 
t.OE-004 
3.5E-005 
2.9E-005 
I .SE-005 

t.SE-005 

7. tE-007 
4.1E-006 
1.1E-006 
1.1E-007 

5.0E-005 

2.5E-Ot 1 

4.7E-009 

7.9E-007 

2.4E-007 

UE-006 

Carcinogenic Risk 

Inhalation oennal 

t.5E-008 

7.6E·007 
4.5E-008 

7.3E-007 

t.1E-002 
5.1E-003 
Z.OE-003 
1.5E-003 

9.8E-004 

9.8E-004 

3.6E-005 
2.4E-004 

5.8E-005 
5.8E-006 

2.5E-OOJ 

1.3E-009 

5.8E-007 

4AE-005 

8.9E-005 

Total 

Exoosure 

t.5E·006 

7.7E-007 
4.6E·008 

7.4E-007 

1.2E-002 
S.JE-003 
2.0E-003 
1.5E-003 
I .OE-003 

I.OE-003 

3.8E-005 
2.5E-004 
5.9E-005 
5.9E-006 

2.8E-003 

1.3E-009 

S.BE-007 

4.5E-005 

1.2E-005 

7.1E-005 

Chemical 

1,1-0ichloroethane 

1, 1.1-Trichloroethane 
1,2-0ichlorobenzene 

1.2-0ichloroethBne 
1,2-Dichloroethene (total) 
1,2-0ichioropropane 
1,4-0ichlorobenzene 
2-Butanone 

2-Hexanone 

2-Melhylnaphthalene 

2-Methylphenol 

2.4-0imethylphenol 
2,4-0initrololuene 
2,4.5-Trichtorophenol 

4-Methyl-2-pentanone 
4-Methylphenot 

4-Nilrophenol 

4,4'-000 
Acenaptllhene 

Acetone 
Aluminum 

Anthracene 
Antimony 

Aroclor-1242 
Arodor-1248 

Aroclor-1254 
Aroclor-1260 
Arsenic 

Barium 

Benzene 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorenlhene 
Benzo(k)fluoranthene 

Beryllium 
bis(2-Eihyfhexyf}phthalale 

Butylbenzylphthalate 
Cadmium 

Chlorobenzene 

Chloroform 

Chromium 3+ 

Chrysene 
cis-1.2-0ichloroethene 
Cobalt 
Copper 
Cyanide (total} 

Oibenzofuran 
Oibenzo{a,h)anthracene 

Oielhylphthalate 

Oimethylphlhalate 
Oi-n-butylphthalate 
01-n-oc:tylphthalate 
Ethyl Benzene 

Fluoranthene 
Fluorene 
lndeno(t ,2,3-cd)pyrene 

Iron 
lsophOrone 

Lead 

I 

Primary 

Target Organ 

circulatory 
liver 

CNS 
fetotoxic 
kidney 

Gltract 
Gllrad 

liver 
CNS 

Gltrad 

liver 
generalized 

CNS 
kidney 
liver 

respiratory 

CNS 
liver 
eyes 

fetotoxic 

circulatory 

Gllrad 
skin 

liver 
liver 

liver 
circulatory 
circulatory 

blood disorders 

Glfrad 

kidney 
liver 

mammary 
kidney 

liver 
circulatory 

liver 
liver 

cirrulatory 
heart 

liver 
liver 

dec growth rate 

lowbodywt 

Gltrad 
liver 

liver 

kidney 
skeletal 

kidney 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.9E-005 
4 3E-OOI 
HE-006 
3.0E-005 
3.3E-003 

3.5E-006 
1.9E-001 
1.1E-005 

1.2E-002 
4.7E-004 
3.5E-003 
4.7E-004 
1.9E-006 
S.SE-001 
S.OE-003 
9.3E-006 

1.3E-005 
3.8E-001 
Z.OE-002 
4.5E-006 
4.3E-001 

2.5E+OOO 

1.1E-OOt 
1.0E-001 
5.8E-001 
8.5E-005 

8.5E-004 
5.0E-001 
3.7E-004 
1.9E+OOO 

5.6E-002 
t.IE-006 
2.8E-003 

Z.SE-006 
2.8E-003 
1.6E-001 
3.7E-003 
t.SE-004 

7.0E-008 
1.8E-006 
2.7E-003 
2.1E-003 
2.6E-001 
1.7E-004 
2.8E-005 

2.6E-001 
Z.OE-002 

lnhalalion Dermal 

9.8E-004 
2.2E+001 
3.7E-004 
1.5E-003 
1.6E-001 

t.SE-004 
9.9E+OOO 

5.SE-004 
S.OE-001 
2.4E-002 
I.SE-001 
3.4E-002 
1.2E-004 
4.3E+001 

3.8E-001 
4.7E-004 

6.7E-004 
2.5E+001 

1.0E+OOO 

2.3E-004 
2.2E+003 

1.4E+002 

6 1E+OOO 
5.2E+OOO 
3.2E+001 

3.3E-003 

4.3E+OOO 
2.5E+001 
I .9E-002 
3.9E+003 

9.2E+OOO 
5.9E-005 
3.5E+001 

t.ZE-004 
1.4E-OOI 
1.4E+001 
3.8E-001 
9, tE-003 

3.5E-004 
9.1E-005 
1.4E-001 
1.1E-001 
1.4E+001 
8.7E-003 
1.4E-003 

1.3E+001 
1.0E+OOO 

Tolat 

Exoosure 

9.8E-004 

2.2E+001 
3.8E-004 
1.6E-003 
1.7E-001 

t.BE-004 
1.0E+001 
5.6E-004 

6.1E-001 

2.4E-002 
1.8E-001 

3.5E-002 
1.2E-004 
4.4E+001 

3.9E-OOI 
4.8E-004 

8.8E-004 

2.5E+001 

1.0E+000 

2.3E-004 
2 2E+003 

1.4E+002 

6.2E+000 
5.3E+OOO 

3.2E+001 

3.3E-003 

4.3E+OOO 
2.8E+001 
1.9E-002 
3.9E+003 

9.2E+OOO 
6.1E-005 
3.5E+001 

1.3E-004 
1.4E-001 
1.4E+001 
J.BE-001 
9.3E-003 

3.8E-004 
9.3E-005 

1.4E-001 
1.1E-001 

1.4E+001 
8.BE-003 

1.4E-003 

1.4E+001 
1.0E+OOO 



I 
Scenario T1melrame· Current/Future 

Receptor Population: Utility W01ker 

Recepto.r.A__ge ~dull 

Table 6-3-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Chemical 

Primary c-·" r ~ ' ~=·J. ---·-C_h_e_m __ ;ca_I ___ __L __ '"_g_es_H_on __ lt"hala:::c;noglen;c R::rmal --~- Tolal 
_ _ ]__ __________ j_~,o"'su,..re,__!.':-:----------!------'"" 

I 

Manganese Manganese 
Target O~an 

kidney 
Mercury Mercury 
Methylene Chloride 8.2E-009 7.5E-007 7.5E-007 Methylene Cl11oride 
m.p..xylene m,p-)(yfene 
Naphthalene Naphthalene 
Nickel 

N-Nitrosodiphenylamine 

ortho-xylene 
Pentachlorophenol 

Phenol 
Pyrene 

Selenium 

Silver 

Styrene 
Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Xylenes (total) 

Zinc 

7.7E-007 3.9E-005 

9.6E-004 4.8E-002 

6.4E-005 4.3E-003 

..OE-005 

UE-002 

4.4E-003 

Nickel 
N-Nilrosodiphenylamlne 

ortho-xylene 
Pentachlorophenol 

Phenol 

Pyrene 

Selenium 

Silver 
Styrene 
Tetrachloroethene 

Thallium 
Toluene 

Trichloroethene 

Vanadium 

Xylenes (total) 

Zinc 

low body wt. 
liver 

fetotoxic 

circulatory 

low body wt 

fetoloxic 
liver 

liver 

liver 

liver 

skin 
liver 

liver 

liver 

liver 
circulatory 

fetotoxic 

thyroid 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation cnermal=r_- Total 
-~posure _j 

8.7E-002 4.4E+OOO 4.5E+OOO 

5.1E-005 4.6E-003 4.7E-003 
6.8E-005 3.8E-003 3.9E-003 
J.SE-002 1.9E+OOO 2.0E+OOO 
1.1E-002 1.1E+001 1.1E+001 

J.SE-005 2.1E-003 2.2E-003 
B.OE-004 l.OE-002 3.1E-002 
1.6E-003 B.fE-00.2 a.Je-oo2 
1 .BE-004 7.9E-003 e.te-ooJ 
3.5E-002 1.8E+OOO 1.8E+OOO 

7.0E-002 1.7E+001 1.7E+001 
1.7E-003 6.8E-002 9.0E-002 
5.2E+OOO 2.6E+002 2.7E+002 
2.4E-002 1.2E+OOO 1.2E+OOO 

7.3E-001 3.7E+001 3.8E+001 

3.6E+OOO 1.6E+002 1.9E+002 
7.7E-003 3.9E-001 3.9E-001 

5.6E-002 3.2E•OOO 3.2E+OOO 

5.9E-002 1.0E+001 ___ ~ ·!lE +_0_0_1 
1.9E+001 6.9E+003 7.0E+003 

kidney 7.0E-004 7.0E-004 
----------------~~---+~~~~~~:-1~--------------~~~ot~a~l)~----_~i~:s~e-~o~o3~----·~----------i-~7~.a~E~-o~o~2--~---_--~i~9e~·:~oo~-2~-----il~------------~<t~ot~al~)~--~------~--~~~--+-----------~~~~ 

AIR Area 3, Soil (0' to 10') 1 ,1-Dichloroethane 1 ,1-0ichloroethane 
1,1,1-Trichloroethane 1, 1,1-Trichloroethane 
1,1 ,2-Trichloroethane 6.6E-010 6.6E-010 1 .1.2-Trichloroethane 
1.2-Dichlorobenzene 1,2-Dichlorobenzene 
1,2-Dichloroelhane 9.6E-007 Q.SE-007 1,2-Dichloroethane 
1.2-Dichloroethene (total) 1.2-Dichtoroethene (total) 
1 ,2-0ichloropropane 1 .2-0ich/oropropane 
1 ,4-Dichlorobenzene 7.4E-009 7 .4E-009 1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Melhylphenol 
2,4-Dimethylphenol 

2,4-0inilrololuene 

2,4,5-Trichlorophenol 

4-Melhyl-2-pentanone 

4-Methylphenol 

4-Nitrophenol 

4,4'-DOO 
Acenaphthene 

Acetone 

Anthracene 

Antimony 
Arodor-1242 
Arodor-1248 
Arocfor-1254 

Aroclor-1260 
Arsenic 

Barium 

Benzene 

Benzoic Acid 
Benza(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h.i)perylene 

Benzo(k)fluoranthene 

Beryllium 

b;s(2-Eih lhex tllohlhalale 

1.1E-005 
4.9E-006 

1.7E-006 

1.4E-006 
2.2E-006 

7.7E-005 

I.OE-007 

I.SE-007 
2.4E-006 

1.1E-005 
4.9E-006 
1.7E-006 
1 .4E-006 
2.2E-006 

7.7E-005 

I.OE-007 

1.5E-007 
2.4E-006 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 
2,4-Dimethylphenol 
2,4-Dinitrololuene 

2,4.5-Trlchlorophenol 

4-Methy\-2-pentanone 
4-Methylphenol 

4-Nitrophenol 

4,4'-000 
Acenaphthene 

Acetone 
Anthracene 

Antimony 

Aroctor-1242 
Aroctor-1248 

Aroctor-1254 

Aroclor-1260 
Arsenic 

Barium 

Benzene 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Beryllium 

bisr~~~h1hele1e 

liver 

liver 

low body weight 
circulatory 

liver 

CNS 

CNS 

CNS 

respiratory 

fetotoxlc 
bloOd disorders 

respiratory 

1.5E-001 

2.7E-004 
2.1E·002 

I.SE-002 
4.1E·006 
1.9E-002 
2.0E-002 

7.4E-001 

2.BE+OOO 

4.4E+OOO 

8.7E-003 

1.5E-001 

2.7E-004 
2.1E-002 

I.BE-002 
4.1E-006 
1.9E-002 
2.0E-002 

7.4E-001 

2.6E+OOO 
4.4E+OOO 

8.7E-003 



Medium 

t ,;;..no Timefram~r Current/Future 
eptor Population. Utilrty Worker 

Be~DtQWge~~=~~o~~~~==~~~l 

Exposure 

Medium 

I 

Exposure 

Point 

Chemical 

Butyl benzylphl hal ate 
Cadmium 

Carbon Disulfide 

Chtorobenzene 

Chloroethane 

Chloroform 

Chromium 3+ 

Chromium 6+ 

Chrysene 

cis-1.2-0ichloroethene 

Co ball 

Copper 

Cyanide (total) 

Oibenzofuran 

Dibenzo(a ,h)anthracene 
Dlethyfphthalate 

Oimethylphthalate 

Di-n-butylphthalate 

01-n-octytphthalate 

Ethyl Benzene 

Fluoranlhene 

Fluorene 

Heptachlor 

Heptacl11or epoxlde 

lndeno(1.2,3-cd}pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Melhytene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

N-NilrosOOiphenylamlne 
ortho-xylene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrena 

Selenium 

Silver 

Styrene 

Tetrachloroethane 
Thallium 
Toluene 

Trichloroelhene 
Vanadium 

Vinvl Chloride 

Table 6-3-1 
Summary of Recep1or Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

2.1E-004 

5 OE-009 

4.5E-004 

1.6E-009 
1.6E-009 

9.3E-008 

1.2E·005 

UE-004 

8.7E-011 

II 

I 

Chemical Non-Carcinogenic Hazard Quotient , ... L 
Ex~ 

Primary I Ingestion Inhalation Dermal J-·----rotal-j 
_______ j__T!.!!Bf9el Org~------'------- --------__S!~ 

Butylbenzylphlhalate 
2.1E-004 Cadmium 

Carbon Disulfide 

Chlorobenzene 

Chloroethane 
S.OE-009 Chloroform 

Chromium .3+ 

4.5E-004 Chromium 6+ 

Chrysene 

cis-1.2-0ichtoroethene 

Cobalt 

Copper 
Cyanide (total) 

Oibenzofuran 

Oibenzo(a ,h)anthracene 
Oielhylphthalate 
Oimethylphthalate 

Di-n-butyl phthalate 

Di-n-cetyl phthalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 

1.8E-009 HeptaChlor 
1.6E-009 Heptachlor epoxlde 

lndeno( 1,2, 3-cd)pyrene 

tsophorone 

Le_ad 
Ma"nganese 
Mercury 

9.3E-008 Methylene Chloride 
m,p-xytene 

Naphthalene 

Nickel 

N-Nitrosodiphenylamlne 
or1hO·lC:ylene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrene 

Selenium 
Sliver 

Styrene 
1.2E-005 Tetrachloroethene 

Thallium 

Toluene 
1.4E-00. Trichloroelhene 

Vanadium 
8.7E-011 Vtnvl Chloride 

liver 

fetotoxtc 

liver 

respimtory 

respiratory 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

CNS 
liver 

CNS 
respiralory 

CNS 

7.8E-010 
4.3E-oot 

2.2E-010 
2.0E-003 

4.7E-002 

3.4E+OOO 

2.3E-002 
1.6E-004 

3.6E-001 

6.4E-003 
1.2E-001 

3.0E-001 

7.6E-010 
4.3E-001 

2 2E-010 
2.0E-003 

4.7E-002 

3.4E+OOO 

2.3E·002 
1.6E-004 

3.8E·001 

6.4E-003 
1.2E-001 

3.0E-001 



Medium 

Ct = 

~
cenario Timeframe. CurrenVFuture 

Receptor Population: Ubllfy Wollter 

Re~eploL,;.gt~..________Mytt__ 

Exposure 

Medium 

I 

Exposure 
Point [ Chemical 

Zmc 
Jl Xylenes (total) 

Table 6-3-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal 

(total) 1--- -l 9.1E-00o4 --l 

--r======================~=---========~ 

Non.:carcinogenic Hazard Quotient 

Total Kidney HI: 3.9E+003 
Total Skin HI: 2.2E+003 

Total Thyroid HI: 1.0E+001 
Total Liver HI: 8.1 E+00-2 

Total Circulatory System HI: 1.0E+001 

TolaiCNSHI: 1.1E+OOO 
Total Fetoloxic HI: 3.1E+001 l 
Total Gl Trad HI: 6.1E-OD1 J 

Total Respiratory HI· 3.9E+OOO I 
Total Eyes HI: 6.8E-004 I 

Total Reproductive HI: c=::QOO~ 
Total Mammary HI: c=J:~ 

Total Adrenal HI: I O.OE+OOO I 
Total Hear1 HI· I 1.4E-001 I 

Total Sk.eletal svstem HI: I 1.4E-003 I 
Total Thyroid HI: I 1.0E+001 I 

Total Blood Disorders HI: I 3.6E+001 I 



Medium 

Soil 

Scenario Tlmerrame· Cu"enUFutu::J• I 
Receptor PopUlation: UlihtyWorker 

.R.ft~optor.Me;___Ac;l\l!t _ 

E•posure 

Medium 

Soil 

I 

I Area 3, Soil (0' to 1 0') 

Chemical 

1,1-0ichloroethane 
1,1,1-Trichloroethane 

1.2-0ichlorobenzene 
1 ,2-Dichloroethane 

1 .2-Dichloroethene (total) 
1,2-Dicflloropropano 
1.-4-0ichlorobenzene 

2-Butanone 

2-He•anone 
2-Methylnaphthalene 

2-Methylphenol 
2.4-Dimethylphenol 
2.4-0initrotoluene 

2,4 ,5-Trichlorophenol 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 

4,4'-000 
Acenaphlhene 

Acetone 
Aluminum 
Anthracene 
Antimony 

Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Arsenic 
Barium 
Benzene 

Benzoic Acid 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(k)ftuorenthene 

Beryllium 
bis(2-Eltlythexyt)phlhalate 
Bulylbenzytphthalate 
Cadmium 

Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 

Oibenzofuran 
Oibenzo(a,h)anthrecene 
Dlethylphthelate 
Oimethylphthalale 
01-n-butytphthalate 
Di-n-octylphthalale 
Ethyl Benzene 

Fluoranthene 
Fluorene 

lndeno(1,2,3-cd)pyrene 
Iron 
lsophorone 

Lead 

Table 6-3-2 
Summary of Receplor Risks and Hazards For COPCs 

Cenlral Tendency 
American Chemical Services Site 

lngesfion 

2.3E-009 

1.2E-009 
7.0E...011 

I.IE-009 

1.8E-005 
8.0E-006 
2.8E-006 
2.3E-006 
I .4E-006 

1.4E-006 

5.5E-008 
3.2E-007 
B.SE-008 
8.9E-009 

3.9E-006 

1.9E-012 

3.7E-OIO 

6.2E-008 

1.9E-008 

I.IE-007 

Carcinogenic Risk 

Inhalation Dermal 

4.5E-008 

2.3E-OOB 
I .4E-009 

2.2E-008 

3.4E-004 
I.SE-004 
B.IE-005 
4.4E-005 
3.0E-005 

3.0E-005 

1.1E-006 
7.4E-006 
1.7E-006 
1.7E-007 

7.6E-005 

J.9E-011 

1.7E-008 

1.3E-006 

3.7E-007 

2.1E-006 

4.7E-008 

2..CE-OOB 
1.4E-009 

2.3E-008 

3.6E-004 
I.BE-004 
6.3E-005 
4.6E-005 
3.1E-005 

3.1E-005 

1.1E-006 
7.7E-006 
1.BE-006 

I.BE-007 

B.OE-005 

4.1E..Q11 

I .BE-008 

3.9E-007 

2.2E-006 

Chemical 

1, 1-0ichloroelhane 
1 , 1,1-Trichloroethane 

1,2-0ichlorobenzene 
1 ,2-0ichloroelhane 
1 ,2-0ichloroelhene (lola I) 
1.2-0ich/oropropsne 
1 .4-0ichlorobenzene 
2-BLJtanone 

2-Hexanone 
2-Methylnaphthalena 

2-Methylphenol 
2,4·01melhylphenol 

2,4-0inltrotoluene 

2,4 .5-Trtchlorophenol 
4-Methyl-2-penlanone 
4-Methylphenol 

4-Nitrophenol 
4,4'~000 

Acenaphthene 

Acetone 
Aluminum 

Anti"Jracene 
Antimony 
Aror::lor-1242 
Aror::lor-1248 

Aroclor-1254 
Aror::lor-1260 
AI"SQnlc 
Barium 
Benzene· 
Benzoic Acid 
Benzo(a)enthracene 
Benzo(e)pyrene 
Senzo(b)nuorenthene 
Benzo(k)fluoranthene 
Beryllium 

bis(2-Eltlythexyt)phltlalale 
Buty!benzylphthalate 
Cadmium 
Chlorobenzene 
Clllorofonn 
Chromlum3• 

Chrysene 
ds-1.2-0ichloroethene 
Cobalt 
Copper 
Cyanide (total) 
[)jbenzoruran 

Dlbenzo(a,h)anthracene 
Dlethylphthalate 
Oimethylphthalate 
Oi-n-butytphthalate 
Di-n-octylphthalate 
Ethyl Benzene 

Fluoranthene 
Fluorene 
lndeno{1.2,3-cd)pyrene 
Iron 
lsophorone 

lead 

I 

Primary 
Target Organ 

circula!Of\1 
liver 

CNS 
fetotoxlc 
kidney 
Gltract 

Gltract 
liver 

CNS 
Gltract 

liver 
generalized 

CNS 

kidney 
liver 

respiratory 
CNS 
liver 

eyes 
fetoforic 

circulatory 
Gltract 

skin 
liver 
liver 
liver 

circulatory 
circulatory 

blood disorders 

Gltract 

kidney 
liver 

mammary 
!Odney 
liver 

drcufarory 
liver 
liver 

circulatory 
heart 
liver 
liver 

dec growth rate 

lowbodywt 
Gltract 

liver 

liver 

kidney 
skeletal 

kidney 

CNS 

Nan-Carcinogenic Hazard Ouotienl 

Ingestion 

7.5E-006 
1.7E-OOI 
2.9E-006 
1.2E-005 
1.3E-003 

I .4E-006 
7.2E-002 
4.3E-008 
4.6E-003 
1.8E-004 
1.4E-00l 
f.BE-004 
7.5E-007 
3.3E-001 
1.9E-003 
3.6E-006 

5.2E-006 
f .SE-001 
7.9E-003 
1.8E-006 
I .7E-001 

9.6E-001 

4.5E-002 
4.0E-002 
2.2E-001 
2.5E-005 

3.3E-004 
2.0E-OOI 
1.4E-004 

7.5E-OOI 
2.2E-002 
4.4E-007 
1.1E-003 

9.6E-007 
f.IE-003 
6.3E-002 
1.5E-003 
7.0E-005 

2.7E-008 
7.0E-007 
I.IE-003 
8.3E-004 
t.OE-001 
6.7E-005 
I.IE-005 

1.0E-OOI 
7.9E-003 

lnflafation Dermal 

1.5E-004 
3.3E+OOO 
S.BE-005 
2 JE-004 
2.5E-002 

2.7E-005 
1.5E•OOO 
8.4E-005 
9.0E-002 
3.6E-003 
2.7E-002 
5. fE-003 
1 .8E-005 
6.5E+OOO 

5.8E-002 
7.1E-005 

t.OE-004 
3.7E-+OOO 
t.SE-001 
3.4E-005 
3.3E+002 

2.1E+001 

9.2E-001 
7.8E-OOI 
4.8E+OOO 
4.9E-004 

6.4E-001 
3.8E+OOO 

2.8E-003 
5.8E+002 
1.4E+OOO 

S.OE-006 
S.4E+OOO 

1.9E-005 
2.1E-002 
2.1E+OOO 

5.7E-002 
1.4E-003 

5.4E-005 
1.4E-005 
2.1E-002 
1.6E-002 
2.1E+OOO 
1.3E-003 
2.1E-004 

2.0E+OOO 
1.5E-001 

Total 
_Emosure __j 

1.5E-004 
3.4E+OOO 

5.9E-005 
2.4E-004 

2.6E-002 

2.8E-005 
1.6E+OOO 

8.8E-005 
9.5E-002 
3.8E-003 
2.8E-002 
5.3E-003 
1.9E-005 
6.9E+OOO 
B.OE-002 
7.4E-005 

t.lE-004 
3.9E-+OOO 
1.6E-001 
J.BE-005 
3.3E+002 

2.2E+001 

9.7E-001 
8.2E-001 
S.OE+OOO 
5.2E-004 

6.4E-001 

4.0E+OOO 

3.0E-003 
5.8E+OD2 
1.4E+OOO 

9.4E-006 
S.oiE+OOO 

2.0E-005 
2.2E-002 
2.1E+ODO 

S.BE-002 
1.4E-003 

5.6E-005 
1.4E-005 
2 2E-002 
1.7E-002 
2.2E+OOO 
1 4E-003 
2.2E-004 

2.1E+OOO 
1.6E-001 
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Table 6-3-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Exposure 

Point r
iL~,·~Lwt<illJ_•Y!JI nrw.J(,;_T 

Medrum Exposure 

Medrum 

______L_ ________ _ JC=:= Ingestion 

Carcinogenic Risk 

Inhalation Dermal Total 

L--E~ 
Manganese 

Mercury 

Methylene Chloride 6.3E-010 2.3E-008 2.3E-008 
m.p-xylene 

Naphthalene 
Nickel 

N-Nitrosodiphenylamine 

ortho-JCylene 

Pentachlorophenol S.OE-008 1.2E-006 1.2E-006 

Phenol 

Pyrena 

Selenium 
Silver 

Styrene 

T etrachloroelhene 7.5E-005 1.5E-003 t.SE-003 
Thallium 
Toluene 

Trlchloroethene 6.5E-006 1.3E-004 1.4E-004 

Vanadium 

Xvfenes (total) 

Zinc 

(1o1a1) · ··i:iE-ilo4· · -- ·:i.3e:oo3 · · · 2.5E-003 

AIR Area 3. Soil (0' to 101 1 , 1-0ichloroethane 

1,1, 1-Trichloroethane 

f, 1.2-Trichloroethane 1.2E-010 1 2E-010 

f .2-0ichlorobenzene 

1 ,2-Dichloroethane 1.7E-007 1.7E-007 

1.2-Dichloroethene (total) 

1.2-Dichloraprapane 

1 ,4-Dichlarobenzene 1.3E-009 1.3E-009 

2-Butanone 

2-Hexanane 

2-Methylnaphthalene 
2-M&thy1phenol 

2,4-0imethylphenal 

2 ,4-0ini1rotaluene 

2,4,5-Trichlorophenol 

4-Methy1-2-pentanone 

4-Methylphenol 

4-Nitraphenal 

4,4'-DDD 

Acenaphthene 

Acetone 

Anthracene 

Antimony 

Aroc:lor-1242 1.9E-006 1.9E-006 

Aroclor-1248 8.5E-007 8.5E-007 

Aroctar-1254 3.0E-007 3.0E-007 

Aroclor-,260 2.4E-007 2.4E-007 

Ar.;.enlc J.SE-007 3.8E-007 

Barium 

Benzene I.JE-005 I.JE-005 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 1.8E-008 1.8E-008 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Beryllium 2.6E-008 2.6E-006 

bls!2-Elhvthexyt)ph1ha1a1e 4.2E-007 4.2E-007 

I 

Chemical 

ManganesP. 

Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 
Nickel 

N-Nitrosodiphenylamine 

ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrena 

Selenium 

Silver 

Styrene 

Tetrachloroethene 
Thallium 
Toluene 

Trichloroethene 

Vanadium 

Xylenes (total) 

Zinc 

(total) 

1, 1-Dichloroethene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

1 ,2-0ichlorobenzene 

12-Dichloroethane 

1.2-Dichloroethene (total) 

1,2-Dichloropropane 

1.4-0ichlorabenzene 

2-Butanone 

2-Hexanone 

2-Methy1naphthalene 
2-Methy1phenol 

2,41-0imethylphenol 

2,4-Dinitrotoluene 

2,4,5-Trichlorophenol 

4-Methyl-2-pentanone 

4-Methylphenol 

4-Nilrophenol 

4,4'-DDD 

Acenaphthene 

Acetone 

Anthracene 

Antimony 

Aroclor-1242 

Alaclor-1248 

Aroclor-1254 

Aroclor-1260 

Ar.;.enic 

Barium 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo{a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,ijperylene 

Benzo(k)fluoranthene 

Beryllium 

bls12-E1hv<he><VI\ohlha1a1e 

Primary 

Targ~an 

kidney 
low bod)- wt 

liver 

fetotoxic 

circulatory 

low body wt 

felolo:ric 

liver 

liver 

liver 

liver 

skin 

liver 

liver 

liver 

liver 

circulatory 

felotoxic 

thyroid 

kidney 

liver 

liver 

few body weigh! 

circulatory 

liver 

CNS 

CNS 

CNS 

respiratory 

fetotoxic 

blood disorders 

respirarory 

Non-Carcinogenic Hazard Quotient 

Ingestion 

3 4E-002 

2.0E-005 

2.6E-005 

1.5E-002 

4.3E-003 

1.5E-005 

2.3E-004 

6.3E-00-4 

6.1E-005 

1.4E-002 

2.7E-002 

S.BE-00-4 

2.0E+OOO 

9.4E-003 

2.8E-001 

1.4E ... OOO 

J.OE-003 

2.2E-002 

2.3E-002 
-7 :JE+-oi:io-

Inhalation 

----------··--

6.1E-004 

1.3E-001 

2.4E-004 

1.8E-002 

1.6E-002 

3.6E-006 

1.7E-002 

1.8E-002 

6.5E-001 

2.3E+OOO 

J.BE+OOO 

7.6E-OOJ 

Dermal 

6.6E-001 

7.0E-004 

5.7E-004 

2.9E-001 

1.7E•000 

3.2E-004 

4.6E-003 

1.2E-002 

1.2E-003 

2.7E-001 

2.5E•000 

1.3E-002 

3.9E+OOI 

1.8E-001 

5.6E+000 

2.6E+001 

5.8E-002 

4 SE-001 

1.5E•000 
--- -1.0E~003 .. -

[_,:J 
6.9E-001 

7.2E-004 

6.0E-004 

3.1E-001 

1.7E+OOO 

J.JE-004 

4.8E-003 

1.3E-002 

1.3E-003 

2.8E-001 

2 6E+OOO 

1.4E-002 

-4.1E+001 

1.9E-001 

5.9E+OOO 

2.9E+001 

6.1E-002 

5.0E-001 

1.5E•000 

1.1E+003 

6.1E-004 

1.3E-001 

2.4E-004 

1.8E-002 

1.6E-002 

3.6E-006 

1.7E-002 

1.8E-002 

6.5E-001 

2.3E+OOO 

J.BE+OOO 

7.6E-003 
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Table 6-3-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

r::T~; ' ":::::;· '-~· .,_ .... ::~··:~---, '~' 
~--------~------------~~~~~~~~----~~---------~----------+------____j~~~·"~·~·---~~--~~~~------~--~ 

Butyl benzyl phthalate 
Cadmium 

Carbon Disulfide 
Chlorobenzene 

Chloroethane 
Chloroform 

Chromium 3+ 

Chramium6+ 

Chrysene 

cis-1 ,2-0ichloroethene 

Cobatt 
Copper 
Cyanide (total) 

Oibenzofuran 

Oibenzo(a,h)anthracene 

Oiethylphthalate 

Dimethylphthalate 

m-n-butylphthalate 

Oi-n-octytphthatate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epo:dde 

lndeno(1.2.3-cd)pyrene 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m.p-xylene 
Naphthalene 
Nlclo;el 
N-Nitrosodiphenylamine 

ortho-xytene 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrena 

Selenium 

SiNer 

Styrene 

Tetrechloroethene 

Thallium 

Toluene 
Trichloroethane 

Vanadium 

Vi~yl Chloride 

3.7E-{)05 

B.BE-010 

7.8E-005 

3.2E-{)10 

3.1E-010 

1.6E-008 

2.2E-{)06 

2.4E-005 

1.2E-{)11 

3.7E-005 

B.BE-010 

7.8E-005 

3.2E-010 

3.1E-010 

1.6E-008 

2.2E-{)06 

2.4E-{)05 

1.2E-{)11 



Scenario TirTteframe CurrenVFuture 

Receptor Population. Utility Worker 
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Table 6-3-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

~~-~·•~L-~I•~NW·~~~==~============~==================r============================================={==================r========================================================~ 

I ~l~hemicalb 
1 

Medmm Exposure 

Medium ~-..==~~-,--~"-"-~~-.--~~~--,~ P~rim-.-~----,----~~=---,-~~~~~--~--~--~---=~--~1 
Non-Carcinogenic Hazard Ouolient 

I Ingestion I Inhalation I Dermal Total 

------L------------~c~---~~----------7-----------~~--------~------------ Er~ ___ Tar et0~=·"~~----------7-----------' 
-----------~ -- L 1.6E-oo4- ll;~:nes (lolal) ~ i CNS 

E~~:posure I 

l-
-
------I --1-

-

--1-- ---1 
- ----- -- --- ---------

1.1E•001 
--------

1.1E-t001 
Total Risk Across Subsurface Soil I 2.6E-003 I 

Total Risk. Across All Media and All Exposu~e Routes I Reserved I 
s Subsurface Soil [I 1.1E+003 I 

Total Ktdney HI. 5 9E+002 I 
Total Skin HI: 3.3E+002 I 

Total Thyroid HI: 1.5E+OOO I 
Total Uver HI: 1.3E•002 I 

Total Circulatory System HI: 1.8E+OOO :=J 
Total CNS HI: 9.8E-001 I 

Total Fetoto:ric HI: 6.7E+OOO I 
Total Gl Tracl HI: 9.5E-002 :=J 

Tolal Respiratory HI: 3.1E+OOO I 
Total Eyes HI: 1.1E-004 I 

Total Reproductive HI: D.OE+OOO I 
Total Mammary HI: 3.0E-003 I 

Total Adrenal HI: O.OE+OOO I 
Total Heart HI: 2.2E-002 :=J 

Total Skeletal System HI: 2.2E-004 
Total Thyroid HI: 1.5E+OOO 

Total Blood Disorders HI: 8.8E+OOO 



Medium 

Soil 

[ scenanolii'ilef~F=uture- :JJ 
Receptor Population· Roubne Worker 
~- ~du!t _-__ 

Exposure 

Medium 

Soil 

Exposure 

Point 

i~"~'"""' 
1, 1-Dichloroethane 

1.1, 1-Trichloroethane 

1,2-Dichlorobenzene 
1 ,2-Dichloroethane 

1.2-Dichloroethene (total) 

1,2-0ichloropropane 
1 ,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dimethylphenol 

2.4-0inilrololuene 
2.4,5-Trichlorophenol 

4-Methyl-2-pentanone 

o4-Methylphenot 
4-Nitrophenol 

4,4'-DDD 

Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 

Aroclor-12-42 

ArocJor-f248 

Aroctor-1254 

Aroclor-1260 

Arsenic 

Barium 
Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 
bis(2-Eihyihexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chlorobenzene 

Chloroform 

Chromium 3+ 

Chrysene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 

Cyanide {total) 

Oibenzofuran 
Oibenzo(a,h)anthracene 

rirethyfphthalate 

Dimethylphthalate 

Oi-n-butylphthalate 

Oi-n-od.ylphthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-ccl)pyrene 

Iron 

lsophorone 

Lead 

Manganese 

Mercurv 

2.6E-OOB 

1.3E-OOB 

7.BE-010 

1.3E-008 

2.0E-004 

8.9E-005 

3.1E-005 

2.5E-005 

1.6E-005 

1.5E-005 

6.1E-007 

J.BE-006 

9.9E-007 

9.9E-OOB 

HE-005 

4.1E-009 

6.9E-007 

2.1E-007 

1.2E-006 

Table 6-3-3 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

t.SE-006 

7.6E-007 

4.5E-OOB 

7.3E-007 

1.1E-002 

5.1E-003 

2.0E-003 

1.5E-003 

9.BE-004 

9.8E-004 

3.6E-005 

2.4E-004 

5.BE-005 

5.8E-006 

2.5E-003 

1.3E-009 

5.8E-007 

4.4E-005 

1.2E-005 

6.9E-005 

1.5E-006 

7.7E-007 

4.6E-OOB 

HE-007 

1.2E-002 

5.2E-003 

2.0E-003 

1.5E-003 

1.0E-003 

9.9E-004 

3.6E-005 

2.5E-004 

5.9E-005 

5.9E-006 

2.6E-003 

5.BE-007 

4.5E-005 

1.2E-005 · 

7.1E-005 

l
r1 .1-0ichloroethane 
1,1,1-Tnchlomethane 

1.2-0ichlorobenzene 

1

1,2-Dichloroethane 

1,2-Dichtoroethene (total) 

1,2-Dicttloropropane 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphl halene 

2-Methylphenol 

2.4-Dimethylphenol 

2.4-0initrotoluene 

2.4.5-Trichlorophenol 
4-Methyl-2-pentanone 

4-Methylphenot 

4-Nitrophenol 

4,4'-DDD 

Acenaphthene 

I 
Acetone 

Aluminum 

Anthracene 

Antimony 

Aroctor-1242 

Aroctor-1248 

Aroctor-1254 

Aroctor-1260 

A~enic 

Barium 

Benzene 

Benzoic Acid 

Benz.o(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chlorobenzene 

Chloroform 

Chromium 3+ 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 
Copper 

Cyanide (total) 

Dibenzofurat1 

Dibenzo(a,h)anthracene 

Dtelhylphlhalate 

Oimethylphthalate 

01-n-butylphthalate 

Di-n-octylphthatate 

Ethyl Benzene 
Fluoranthene 

Fluorene 

lndeno(1,2.l-cd)pyrene 

Iron 

lsophorone 

Lead 

Manganese 

Mercurv 

Primary 

Ta!llel Oroan 
circulatory 

liver 

CNS 
fetotoxic 

kidney 

Glfrad 

Gltrad 

liver 

CNS 
Gl tract 

liver 

generalized 

CNS 
kidney 
liver 

respiratory 

CNS 
liver 

eyes 

fetal oxic 

circulatory 

Gl tract 

skin 

liver 

liver 
liver 

circulatory 

circulatory 

blood disorders 

Gltract 

kidne)' 

liver 

mammary 

kidney 

liver 

circulatory 

liver 

liver 

circulatory 

heart 

liver 

liver 

dec growth rate 

lawbodywf 

Gltract 

liver 

liver 

kidney 

skeletal 

kidney 

CNS 
kidney 

low body w1 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.7E-005 

3.7E-001 

6..4E-008 
2.6E-005 

2 BE-003 

3.0E-006 

1.6E-001 

9.5E-006 

1.0E-002 

4.1E-004 

3.0E-003 

4.1E-004 

1.7E-006 
7.5E-001 

4.3E-003 

6.1E-006 

1.2E-005 

3.3E-001 

1.BE-002 

3.9E-006 

3.7E-001 

2.2E+OOO 

1 OE-001 

8.9E-002 

4.9E-001 

5.6E-005 

7.3E-004 

4.4E-001 

3.2E-004 
1.7€-+000 

4.9E-002 

9.BE-007 

2.4E-003 

2.2E-006 

2.4E-003 

1.4E-001 

3.2E-003 

1.6E-004 

6.1E-006 

1.6E-006 

2.3E-003 
1.9E-003 

2.3E-001 

1.5E-004 

2.4E-005 

2.3E-001 

1.8E-002 

7.5E-002 

~halation Dermal 

9.6E-004 

2.2E+001 

3.7E-004 

1.5E-003 

1.6E-001 

1.8E-004 

9.9E+OOO 

S.SE-004 

S.OE-001 

2.4E-002 

1.BE-001 

3.4E-002 

1.2E-004 
4.3E+001 

3.8E.-001 

4.7E-004 

6.7E-004 

2.5E+001 

1.0E+OOO 

2.3E-004 

2.2E+003 

1.4E+002 

6.1E+OOO 

5 2E+QOO 

3.2E+001 

J.JE-003 

4.3E+DOO 

2.5E+001 

1.9E-002 

3.9E-+003 
9.2E+DOO 

5.9E-005 

3.5E+001 

1.2E-004 

1.4E-001 

1.4E+001 

3.BE-001 

9.1E-003 

3.5E-004 

9.1E-005 

1.4E-001 

1.1E-001 

1.4E+001 

8.7E-003 

1.4E-003 

1.3E+001 

1.0E+OOO 

4..4E+-OOO 

Total 

~~ 
9.8E~004 

2.2E+001 

3.8E-004 

1.6E~003 

1.7E-001 

1.BE-004 

1.0E-+-001 

S.SE-004 

6.1E-001 

2.4E-002 

1.BE-001 

3.4E-002 

1.2E-004 
4.4E-t-001 

3.9E~001 

4.BE-004 

B.BE-004 

2.5E-+-001 

t.OE-t-000 

2.3E-004 

2.2E-t-003 

1.4E+002 

6.2E-t-OOO 

5.3E+-000 

3.2E+001 

3.3E-003 

4.3E-+-000 

2.6E-t-001 

1.9E-002 

3.9E+003 
9.2E-t-000 

S.OE-005 

3.5E-t-001 

1.3E-004 

1.4E-001 
1.4E+-001 

3.8E-001 

9.2E-003 

3.6E-004 
9.2E-005 

1.4E-001 

1.1E-001 

1.4E+D01 

a.aE-003 

1.4E-003 

1.3E+001 

1.0E-t-000 

4.4E+-000 
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Table 6-3-3 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Cllemical 

I 

Non-Carcinogenic Hazard Quotient l 
Ingestion Inhalation l

l ''"·•·:::,::"'-]'-~~:~:~s~:el I - exposure 

1
r Chemical carcinogenic Risk -~~ 

Medtum Pomt I 
Ingestion T Inhalation _/_ Dermal Total Pnmary -f 

-~ __ ___ -~ ~---'------------'------_J----~-- --------'----"'Ex,,~.,o;,su!Cre'---_1"~--------- ~rget 0~~-------'--------
--~~--[ Dermal Total 

_ Ex~osure I 

AIR 

Methylene Chloride 7.1E-009 7.5E-007 7.5E-007 Methylene Chloride I liver 
m.p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 

Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Xylenes (total) 

Zinc 

Area 3, Soil (0' to 10'} 1,1-Dichloroethane 
1,1, 1-Trichloroethane 
1,1,2-Trichloroethane 
1,1.2,2-Tetrachloroethane 
1.2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloroethene (total) 
1,2-0ichloropropane 

1 ,2,4-Trichlorobenzene 
1,3-0ichlorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0ichlorophenol 
2,4-0imethylphenol 
2,4-Dinitrolo/uene 
2.4.5-Trichtorophenol 
2,6-Dinitrotoluene 
3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 

Acenaphlhylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 

6.7E-007 3.9E-005 4.0E-005 

B.4E-004 4.BE-002 4.9E-002 

7.3E-005 4.3E-003 4.4E-003 

(total) 1.3E-003 7.BE-002 7.9E-002 

1.BE-OOB 1.BE-OOB 
3.3E-OOB 3.3E-OOB 

1.1E-006 1.1E-006 

2.9E-OOB 2.9E-OOB 

3.BE-012 3.BE-012 

6.0E-010 6.0E-010 
1.2E-011 1.2E-011 

2.3E-009 2.3E-009 
1.BE·009 1.BE-009 
1.3E-009 1.3E-009 
4.5E-009 4.5E-009 
6.5E-009 6.5E-009 

2.9E-005 2.9E-005 

m,p-xylene 
Naphthalene 
Nickel 
N-NitrosOdiphenylamine 
ortho-xylene 
Pentachlorophenol 

Phenol 
Pyrene 

Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichloroethene 
Vanadium 
Xylenes (total) 

Zinc 

1 ,1-Dichloroelhane 

1.1.1-Trichloroethane 
1,1 .2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1 ,2-Dichlorobenzene 
1,2-Dichtoroethane 
1.2-D•chloroethene (total) 
1.2-0ichloropropane 
1,2,4-Trichlorobenzene 
1 ,3-0ichlorobenzene 
1.4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinilrotoluene 
2,4,5-Trichlorophenol 
2,6-0initrotoluene 
3,3'-Dichlorobenzidine 

.t-Methyl-2-pentanone 
4-Methylphenol 
.t-Nitrophenol 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthylene 

Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-12-tB 
Aroclor-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 

(total) 

fetotoxic 
circulatory 
low body wt 

fetotoxic 
liver 
liver 
liver 

liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
fetotoxic 
tllyroid 

kidney 

liver 
liver 
liver 

low body weight 
circulatory 

liver 
respiratory 

liver 
CNS 
CNS 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

4.4E-005 
5.9E-005 
3.3E-002 
9.6E-003 

3.3E-005 
5.2E-004 
1.4E-003 
1.4E-004 
3.1E-002 
6.1E-002 
I.SE-003 
4.5E+OOO 
2.1E-002 
6.4E-001 
3.1E+OOO 
6.7E-003 
4.9E-002 
5.2E-002 
1.6E+001 

------------· 

6.2E-004 
S.BE-002 

9.6E-003 
2.5E-002 

4.1E-002 
7.5E-005 
1.0E-009 
1.6E-005 
3.2E-006 
3.0E-001 

2.6E-001 

2.2E-003 
t.BE+OOO 

4.6E-003 
3.BE-003 
1.9E+000 
1.1E+001 

2.1E-003 
3.0E-002 
B 1E-002 
7.9E-003 
1.8E+000 
1.7E+001 
B.6E-002 
2 6E+002 
1.2E+OOO 
3.7E+D01 
1.8E+002 
3.9E-001 
3.2E+OOO 
1 OE+001 

6.9E+003 

4.7E-003 
3.BE-003 
2.0E+OOO 
1.1E+001 

2.1E-003 
3.1E-002 
B.3E-002 
B.IE-003 
1 8E+OOO 
1.7E+001 
B.9E-002 
2.7E+002 
1.2E+OOO 
3.BE+001 
1.9E+002 
3.9E-001 
3 2E+OOO 
1.0E+OOf 
7.0E+003 

6.2E-004 
S.BE-002 

9.8E-003 
2.5E-002 

4.1E-002 
7.5E-005 
I.OE-009 
1.6E-005 
3.2E-006 
3.0E-001 

2.6E-001 

2.2E-003 
1.6E+OOO 
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[ES'Ci'i'i'i"""nollmelramll! FUture 
ceptor Population: Routine Worker 
~t!lo!.Ag~u 

Exposure 

Medium 

I 

Exposure 

Point 

1 

Chemical 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benlo(tJ)fluorantflene 

Benzo(g,h,i)perytene 
Benzo(k)nuoranthene 
Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-Chloroethyl) ether 

bis(2-Ethythexyl)phlhalate 

Butylbenzylphthalate 

Cadmium 

Carbon Disulfide 
Chlorobenzene 

Chlorofonn 

Chromium 3+ 

Chromium 6+ 

Chrysene 

cis-1.2:Dichloroethene 
Cobalt 

Copper 

Cyanide (total) 

Oibenzofuran 

Dibenzo(a,h)anthracene 
Dieldrin 

Oiethylphthalate 

Oimethylphthatate 

Oi-n-butylphthalate 

Oi-n-odylphthalale 

Endosulfan I 
Endrin 

Endrin ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxlde 

Hexachlorobenzene 
Hexachtorobutadiene 

Hexane. n-

lndeno(t ,2.3-cd)pyrene 
tsophorone 

Lead 

Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 

N-Nitrosodiphenylamlne 

ortho-xylene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Phthalic anhydride 

Pyrene 
Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

lngeslion 

Table 6-3-3 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~ Carcinogenic Risk Chemical 

Inhalation Dermal 

Exp~ 
II Benzo(a)anthracene 

1.8E-010 1.8E-010 Benzo(a)pyrene 

Benzo(b)rluoranlllene 

Benzo(g.h,l)perytene 
Benzo(k)nuoranthene 

Benzyl Alcohol 

2.5E-010 2.5E-010 Beryllium 

6.6E-012 6.6E-012 beta-BHC 
6.3E-006 6.3E-006 bis(2-Chloroethyl) ether 

8.4E-010 8.4E-010 bis(2-Ethylhexyl)phthalate 

Butylbenzylphlhalate 
t.OE-007 t.OE-007 Cadmium 

Carbon Disulfide 

Chlorobenzene 
2.7E-006 2.7E-006 Chloroform 

Chromium 3+ 
4.1E·007 4.1E-007 Chromium 6+ 

Chrysene 

cis-1 ,2-DictJJoroethene 
Cobalt 

Copper 

Cyanide (total) 

Oibenzofuran 

Dibenzo(a.h)anthracene 
3.1E-012 J.tE-012 Dieldrin 

Diethylphthalale 

Dimethyl phthalate 

Di-n-bulylphthalate 

Oi-n-odylphthalate 

Endosulfan I 
Endrin 

Endr1n ketone 

Ethyl Benzene 

F!uoranthene 

Fluorene 

3.4E-013 3.4E-013 gamma-Chlordane 

3.5E-Ot2 3.5E-012 Heptachlor 

3.3E-Ot2 3.3E-012 Heptachlor epoxlde 

9.5E-015 9.5E-015 Hexachloi"Qbenzene 

6.6E·012 B.BE-012 Hexachlorobutadlene 
Hexane, n-

lndeno(1.2,3-c:d)pyrene 
lsophorone 

Lead 
Manganese 

Men::.ury 

4.6E-007 4.6E-007 Methylene Chloride 
m,p-xylene 

Naphthalene 

Nickel 

N-Nitrosodlphenytamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 

Phthalic anhydride 
Pyrene 

Selenium 

Silver 

Styrene 

7.0E-006 7.0E-006 Tetrachloroethene 

Thallium 

I 

Non-Carcinogenic Hazard Quolient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Ex~ 

respiratory 1.4E-005 t.4E-005 

liver 

2.8E-010 2.BE-010 
liver 4.5E-001 4.5E-001 
liver 1.1E+OOO 1.1E+OOO 

respiratory 

respiratory 2.DE-002 2.0E-002 

1.4E-006 1.4E-008 

liver 

kidney 

respiratory 7.6E-003 7.6E-003 

CNS I.BE-005 I.BE-005 
respiratory 9.1E-004 9.1E-004 

circulatory 4.0E-001 4.0E-001 
respiratory 

· CNS 5.3E-003 5 3E-003 
liver 7.0E-002 7.0E-002 
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Table 6-3-3 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Total Risk Across Subsurface Soil 

Total Risk Across All Media and All Exposure Routes 

Non-Carcinogenic Hazard Quotient 

s Subsurface Soil 

Total Kidney HI: 

Total Skin HI: 
Total Thyroid HI: 

Total Liver HI: 
Total Circulatory System HI: 

Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 
Tolal Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 
Total Heart Ht: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood DISOrders HI: 

3.9E+003 

2.2E+003 
1.0E+001 

8.1E+002 
1.0E+001 

8.5E-001 
2.8E+001 

6.1E-001 

4.2E-001 

6.6E-004 
O.OE+OOO 
1.9E-002 
O.OE+OOO 
1.4E-001 
1.4E-003 

1.0E+001 
3.4E+001 
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Table 6-3-4 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Medium Exposum I Exposu<e Chemical Carcinogenic Risk Chemical I Non-Carcinogenic Hazard Quotient ~~ 
Medium Point 

j~==~~===4====~~==~~~~~~~~~~fT~~~~~======;-~~~I~n-g~e~s~o~·-o=n~~~~-:::ln:ha:la:tl:·on:::;::::D:er:m:a:I:::::::Ex~::~~:~:re~:-~L~~~~~~======;::T~a;~;:~~0~a~~g;an:::,---~ln~ga~s~tlo~n---,--~ln~h-a~la7tio-n--,---~D~e-rm~ai---,---E-:x:;~re 
Soil Soil ~ Area 3, Soil (0' to 1 0') 1,1-Dichloroethane 11.1-Dichloroelhane circulatory 7 .JE-006 1.5E-004 1.5E-004 

1,1,1-Trichloroethane 1.1,1-Trichloroelhane liver 1.6E-001 3.3E+OOO 3.-4E+OOO 
1.2-Dichlorobenzene 1 ,2-Dichlorobenzene CNS 2.8E-006 5.6E-005 5.9E-005 
1,2-0ichloroethane 2.3E-009 4.5E-008 4.7E-008 1.2-Dichloroethane letotoxic 1.2E-005 2.3E-004 2.4E-004 
1.2-0ichloroethene (Iota!) 1.2-0ichloroethene (total) kidney 1.2E-003 2.5E-002 2.6E-002 
1,2-Dichforopropane 1.1E-009 2.3E-008 2 4E-008 1.2-Dichloropropane Gl tract 
1,4-Dichforobenzene 6.8E-011 1:4E-009 1 4E-009 1.4-0ichlorobenzene Gltracl 
2-Bulanone 
2-Hexanone 
2-Methylnaphthalene 
2-Melhylphenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
4-Methyl-2-penlanone 
4-Melhytphenol 
4-Nitrophenol 
4,4'-DDD 
Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Beryllium 
bis(2-Ethythexyl)phthalale 
Butytbenzytphthalale 
Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 
ds-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dlbenzofuran 
Dibenzo(a,h)anthracene 
Oiethylphthalate 
Dlmethylphthalate 
Di-n-butyfphthalate 
Oi-o-octylphlhalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 
Iron 

1.tE-1l09 

UE-1105 
7.8E-1l06 
2.7E-1l06 
2.2E-1l06 
1.4E-006 

1.3E-1l06 

5.4E-1l08 
3.tE-1l07 
8.7E-1l08 
8.7E-1l09 

3.8E-1l06 

1.9E-1l12 

3.6E-1lt0 

S.OE-008 

1.8E-1l08 

2.2E-1l08 

3.4E-OO< 
1.6E-004 
6.1E-005 
4.4E-005 
J.OE-005 

3.0E-1l05 

UE-1106 
7.4E-006 
1.7E-006 
1.7E-007 

7.6E-005 

3.9E-1l11 

UE-008 

1.3E-1l06 

3.7E-007 

2.3E-008 

3.6E-004 
1.6E-004 
6.3E-1l05 
4.6E-1l05 
3.1E-1l05 

3.!E-1l05 

UE-006 
7.7E-1l06 
1.8E-006 
1.8E-007 

B.OE-1105 

4.1E-011 

t.BE-008 

1.4E-1l06 

3.8E-1l07 

2-Butanone liver 
2-Hexanone 
2-Methylnaphthafene 
2-Methylphanol 
2,4-Dimethylphenol 
2,4-0initrotoluene 
2,4,5-Tnchlorophenol 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4,4'-DDD 
Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 

Aroclor-1242 
Aroctor-1248 
Aroctor-125-4 
Aroctor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(k)fluoranthene 
Beryllium 
00(2-Ethylhexyt)phlhalate 
Butylbenzytphthatate 
Cadmium 
Chtorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 
cis-1,2-0ichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Oibenzofuran 
Dibenzo(a,h)anthracene 
Diethylphthalate 
Oimelhylphthalate 
Oi-n-butylphthalate 
Di-n-octylphthalate 
ElhyiBenzene 
Fluoranlhene 
Fluorene 
lndeno(1.2,3-cd)pyrene 
Iron 

CNS 
Gllract 

liver 
generalized 

CNS 
kidney 
liver 

respiratory 
CNS 
liver 

eves 
fetoloxic 

circulatory 
Gllrac1 

skin 

liver 
liver 
liver 

circulatory 
circulatory 

blood disorder3 
Gltract 

kidney 
liver 

mammary 
kidney 
liver 

drculalory 
liver 
liver 

circulatory 
he an 
liver 

liver 
dec growth rate 

low body wt 

Gltrac1 
liver 

liver 
kidney 

skeletal 

tsophorone 1.0E-007 2.1 E-006 2.2E-006 lsophorone kidney 
Lead Lead CNS 
Manganese Manganese kidney 

1.3E-006 
7.1E-002 
4.2E-1l06 
4.5E-003 
t.SE-004 
t.3E-1l03 
1.8E-004 
7.3E-1l07 
3.3E-1l0t 
1.9E-003 
3.5E-1l06 

5.1E-006 
1 SE-001 
7.7E-003 
1 7E-1l06 
1.6E-001 

9.4E-001 

4.4E-002 
3.9E-1l02 
2.tE-1lOt 
2 SE-1105 

3.2E-004 
1.9E-001 
1.4E-004 
7.3E-1l0t 
2.1E-1l02 
4.3E-1l07 
UE-1103 

9.4E-007 
t.1E-1l03 
6.2E-1l02 
t.4E-1l03 
6.9E-005 

2.7E-1l06 
6.9E-1l07 
t.OE-1103 
8.1E-004 
9.9E-1l02 
6.5E-1l05 
UE-1105 

t.OE-1101 
7.7E-003 

3.3E-1l02 

2.7E-005 
1 SE+OOO 
6.4E-005 
9.0E-002 
3.6E-003 
2.7E-1l02 
5.1E-003 
1.8E-1J05 
6.5E+OOO 
5.8E-002 
7.!E-1l05 

t.OE-004 
3.7E•OOO 
t.5E-001 
3.4E-OOS 
3.3E+002 

2.1E+001 

9.2E-001 
7.8E-001 
4.8E+OOO 
4.9E-004 

6.4E-001 
3.8E+OOO 
2.8E-1l03 
5.8E+002 
1.4E+000 
9.0E-1l06 
5.4E+OOO 

1.9E-005 
2.1E-1l02 
2.1E+OOO 
5.7E-1l02 
1.4E-OOJ 

5.4E-005 
1.4E-005 
2.1E-002 
1.6E-002 
2.1E+OOO 
1.3E-003 
2.1E-004 

2.0E+OOO 
t.SE-001 

6.6E-001 

2.8E-005 
1.6E+OOO 
8.8E-1l05 
9.5E-1l02 
3.8E-003 
2.BE-002 
5.3E-003 
t .9E-005 

6.9E+OOO 
S.OE-1102 
7.4E-005 

1.1E-004 
J.9E+OOO 
1.6E-1l0t 
3.6E-1l05 
3.JE+002 

2.2E+001 

9.6E-001 
8.2E-00t 
S.OE+OOO 
5.2E-004 

6.4E-001 
4.0E+OOO 
3.0E-003 
5 6E+002 
1.4E+OOO 
9.4E-006 
5.4E+OOO 

2.0E-1l05 
2.2E-1l02 
2.1E+OOO 
S.BE-1102 
1.4E-003 

5.6E-1J05 
1.4E-005 
2.2E-1l02 
1.7E-002 
2.2E+OOO 
1.4E-003 
2.2E-1l04 

2.1E+OOO 
1.6E-001 

6.9E-001 

~~======~~==========~============d~M~a~rgcu~~~============~==========~==~~==~===========h========~~M~e~rc~u~N=============k==~lo~w~~~d~v~~~==========~====~=====h==========~========~l 



[Enano 'T'ii'ilet'r-ame: Future J 
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epto~ge ~sl~~'====== 

.f~e Aru3CT wl<4 I IT 1um rRW•3~T 

[ -· El(posure ·~-]c:=_ Medium Point 

~~~---

Soil Soil Area 3, Soil (0' to 1 0') l'w14ffi\ibtrlo~ 

m,p-xylene 

Naphthalene 

Nickel 
N-Nitrosodipheny1amlne 

ortho-xylene 

Pentachlorophenol 
Phenol 

Pyrone 

Selenium 
Silver 

Styrene 
Telrachloroothene 

Thallium 
Toluene 

Trichloroethane 
Vanadium 

Xylenes (total) 

Zinc 
(total) 

AIR Area 3, Soil (0' to 10') 1,1-0ichloroethane 

1, 1,1-Trichloroethane 

1, 1.2-Trichloroethane 

1, 1.2,2-Tetrechloroethane 
1.2-0ichlorobenzene 

1 ,2-0ichloroethane 

1 ,2-0ichloroethene (total) 
1 ,2-Dichloropropane 

1 ,2.-4-Trichlorobenzene 

1,3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 

2.4-Dichlorophenol 

2,4-0imethylphenol 

2,4-Dinitrotoluene 

2,4 ,5-Trlchlorophenol 

2,6-0initrotoluene 

3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 

4-Methytphenol 

4-Nitrophenol 

4,4'-DDD 
4,4'-DDE 
4,4·-oor 
Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 
alpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 

Ingestion 

6.2E-010 

5.9E-OOB 

7.3E-005 

6.4E-006 

------------
1.2E-004 

Table 6-3-4 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Ex~osure 

2.3E-OOB 2.3E-008 "1'1tilibhla~ 
m,p-xylene 

Naphthalene 
Nickel 
N-Nitrosodiphenylamine 

ortho-xylene 
1.2E-006 1.2E-006 Pentachlorophenol 

Phenol 

Pyrone 

Selenium 

Silver 

Styrene 

1.SE-00J 1.5E-003 Telrachloroethene 
Thallium 

Toluene 
1.3E-004 1.-1E-004 Trichloroelhene 

Vanadium 

Xylenes (total) 

Zinc 

2.3E-003 2.5E-ll03 

1,1-0ichloroethane 

1,1,1-Trichloroethane 

3.2E-009 3.2E-009 1 , 1.2-Trichloroethane 

5.7E-ll09 5.7E-009 1,1 .2.2-Tetrachloroethane 

1 .2-0ichlorobenzene 

2.0E-ll07 2.0E-007 1 .2-0ichloroethane 

1,2-0ichloroethene (total) 

1.2-0ichloropropane 

1 .2.4-Trichlorobenzene 

1,3-Dichlorobenzene 

5.1E-ll09 5.1E-009 1.4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dichlorophenol 

2.4-Dimethylphenol 

2.4-0inilrotoluene 

2,4,5-Trichlorophenol 

2,6-Dinltrotoluene 

3,3'-0ichlorobenzldine 

4-Melhyl-2-pentanone 

-4-Melhylphenol 

4-Nitrophenol 

4,4'-DDD 
4,4'-DDE 

6.7E-ll13 6.7E-013 4,4'-DDT 
Acenaphlhene 

Acenaphthylene 

Acetone 

1.0E-ll10 1.0E-010 Aldrin 

2.1E-ll12 2.1E-012 alphe-BHC 

Anthracene 

Antimony 

4.0E-ll10 4.0E-ll10 Aroclor-1242 

3.2E-ll10 3.2E-010 Aroclor-1248 

2.3E-ll10 2.3E-010 Aroclor-1254 

7.9E-ll10 7.9E-010 Aroclor-1260 

1.1E-ll09 1.1E-ll09 Arsenic 

Bartum 

S.OE-ll06 S.OE-ll06 Benzene 
Benzoic Acid 

I 

(total) 

Primary 

Ta_rgel Or an 

circlitatory 

fetoloxic 
circulatory 

low body WI: 

fetotoxic 

liver 

liver 

liver 

liver 

skin 

liver 
liver 

liver 

liver 

circulatory 

fetotoxic 

thyroid 

kidney 

liver 

liver 

liver 

low body weight 

circulatory 

liver 

respiratory 

liver 

CNS 
CNS 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

Non-Carcinogenic Hazard Quotient 

Ingestion 

T.9E-006 
2.6E-005 
1.5E-002 

4.2E-003 

1 <E-005 
2 3E-ll04 
6.1E-004 

S.OE-005 
1.3E-002 
2.7E-ll02 
6.6E-004 
2.0E+OOO 

9.2E-ll03 
2.8E-001 

1.4E+OOO 

2 9E-ll03 
2.1E-ll02 
2.3E-ll02 
7.1E+OOO 

Inhalation 

5.4E-004 
5.1E-002 

8.5E-003 
2.2E-ll02 

3.6E-ll02 
6.6E-ll05 
B.BE-010 
1.4E-005 

2.BE-ll06 
2.6E-ll01 

2.3E-ll01 

2.0E-003 
1.4E+OOO 

Dermal 

J.BE-004 

5.7E-004 

2.9E-001 
1.7E•000 

3.2E-004 
4.6E-003 
1.2E-002 

1.2E-003 
2.7E-001 

2.5E+OOO 

1.3E-002 
3.9E+001 

1.8E-001 

5.6E+000 

2.8E•001 
5.BE-ll02 
4.8E-001 
1.5E+000 

--- -1.0E~OOJ----

Total 

EKROSUre 

J 51E-004 

S.OE-004 
3.1E-001 

1 7E+OOO 

3.3E-004 
4.8E-003 
1.3E-002 

1.3E-003 
2.BE-001 
2.6E•OOO 
1.4E-002 

4.1E+001 

1.9E-001 
5.9E+OOO 

2.9E+001 

6.1E-002 

5 OE-001 
LSE+OOO 

UE+OOJ 

5.4E-004 

5.1E-002 

B.5E-ll03 
2.2E-ll02 

3 6E-ll02 
6.6E-005 
8.8E-ll10 
1 4E-ll05 
2.BE-006 
2.6E-001 

2.3E-001 

2.0E-003 

1.4E+OOO 



Medium 

Soil 

[

enano Timerrame:--FUturll 
eceptor Population. Routine Worker 
ecep!o[..hg~ 

Exposure 

Medium 

Soil 

I 

Exposure 

Point 
Chemical 

Area 3, Soil (O'to 101 IB.dA0ir(l:t~l'tlmae 

Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,i)pery!ene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
bela-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyf)phthelate 

Butylbenzylphthalale 
Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium6+ 
Chrysene 
cis-1,2-Dichloroethene 

Cobalt 
Copper 

Cyanide (total) 

Dibenzofuran 

Oibenzo(e,h)anthracene 
Dieldrin 

Dlethyfphthalate 

Dimelhylphthalate 

Di-n-butyl phthalate 
01-n-octyfphthalate 

Endosulfan I 
Endrin 
Endrln ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 
gamma-Chlordane 
Heptachlor 

Heptachlor epoxkte 
Helt'achlorobenzene 
Helt'achlorobutadiene 
Helt'ane, n­

lndeno(1,2,3-cd)pyrene 
lsophorone 

Lead 

Manganese 

Mercury 

Methytene Chloride 
m,p-xytene 

Naphthalene 

Nickel 
N-Nitrosodlphenytamlne 

ortho-xy1ene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Phthalic anhydride 

Pyrena 

Selenium 
Silver 

Styrene 

T etrachloroethene 
Thallium 

Ingestion 

Table 6-3-4 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

B,dn~l:l)rantbltallaee 

3.1E-011 3.1E-011 Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,l)perytene 
Benzo(k)fluoranthene 
Benzyl Alcohol 

4.3E-011 4.3E-011 Beryllium 
1.2E-012 1.2E-012 beta-BHC 
1.1E-006 1.1E-006 bis(2-Chloroethyl) ether 
1.SE-010 1.SE-010 bis(2-Ethylhe:tyf)phthalate 

Butylbenzylphthalate 
l.BE-008 1.8E-006 Cadmium 

Carbon Disulfide 

Chlorobenzene 
4.7E-007 4.7E-007 Chloroform 

Chromium 3+ 
7.1E-OOB 7.1E-OOB Chromium 6+ 

Chrysene 

cis-1,2-Dichloroethene 
Cabell 

Copper 

Cyanide (total) 

Dibenzofuran 

Dibenzo(a,h)anthracene 
S.SE-013 S.SE-013 Dieldrin 

Dlethylphthalale 

Dimethyl phthalate 
01-n-butylphthalate 
01-n-octylphthalate 
Endosulfan I 
Endr1n 
Endrln ketone 

Ethyl Benzene 

Fluoranlhene 

Fluorene 

B.OE-014 B.OE-014 gamma-Chlordane 

6.1E-013 6.1E-013 Heptachlor 

5.9E-013 5.9E-013 Heptachlor epoxk:le 

1.7E-015 1.7E-015 Hexachlorobenzene 

1.2E-012 1.2E-012 Hexachlorobutadiene 
Hexane, n-

lndeno(1,2,3-cd)pyrene 
lsophorone 

Lead 

Manganese 

Mercury 

8.1E-008 8.1E-OOB Methytene Chloride 

m,p-rytene 
Naphthalene 

Nickel 
N-Nitrosodiphenyiamlne 

artho-xy1ene 

Pentachlorophenol 
Phenanthrene 
Phenol 

Phthalic anhydride 

Pyrena 

Selenium 
Silver 

Styrene 

1.2E-006 1.2E-006 T etrachloroethene 

Thallium 

I 

Non-Carcinogenic Hazard Quotient 

Prima~~ Ingestion Inhalation Dermal '~' ~ Taroet Organ Ex~osure 
circulatory 7.36--006 1.56--004 1.5E-004 

respiratory 1.3E-OOS 1 3E-OOS 

liver 

2.4E-010 2.4E-010 
liver 4.0E-001 4.0E-001 
liver 9.4E-001 9.4E-001 

respiratory 

respiratory 1.BE-002 1.BE-002 

1.2E-OOB 1.2E-008 

liver 

kidney 

respiratory B.BE-003 6.6E-003 

CNS 1.4E-OOS 1.4E-005 

respiratory B.OE-004 B.OE-004 

circulatory 3.5E-001 3.5E-001 

respiratory 

CNS -4.7E-003 4.7E-003 

liver 6.2E-002 6.2E-002 
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Fi Ar.,e3CT """'" 1 n sum tRWaJCT 

Medium E1Cposure 

Medium 

I 

Exposure 

Point 

Chemical 

Table 6-3-4 
Summary or Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Dermal Total 

l;-------;;-c;--~---:;-:;---+-:-:---::---::--::-::::-:--:-::::-!~::-:--:::-:-:-----::------;------!------~------!---"'Ex1~osure 
Soil Soil Area 3. Soil (0' to 1 0') Tc:ltflli:lbloroethane 

Ingestion Inhalation 

Tak.J)intlloroelhane 

Trichloroelhene 

Vanadium 
Trichloroethene 

Vanadium 

VInyl Chloride 

Xylenes (total) 

Zinc 
(total 

1.2E-005 1.2E-005 

4.SE-008 4.5E-008 

... -i.oE:oos- ---- ------------ -- --- 2~6E-ilos-

Vinyl Chloride 

Xytenes (total) 

Zinc 
(total) 

Total R1sk Across Subsurface Soil 2.5E-003 I rd lnde.: Across Subsurface Soil 

Total Risk Across AU Media and All Exposure Routes I Reserved I 

I 

Non-Carcinogenic Hazard Quotient 

Primary-~~ 
TargetOrg~-. 
cirdD~ry 7.36-006 
respiratory 

CNS 

CNS 

s Subsurface Soil 

lnhalationl ___ o_._'m_•_I __ L_-=."JT"'o"'la"-'1 "--_JI __j E•oosure 

2.26-001 1.56-{104 2.SE-004 

•. OE+OOO 4 OE+OOO 

1.1E+003 

Total Kidney HI: 5.9E+002 

Total Skin HI: 3.3E+002 

Total Thyroid HI: 1.5E+OOO 

Total Liver HI: 1.3E+002 

Total Circulatory System HI: 1.9E+OOO 

Total CNS HI: 7.2E-001 
Total Fetotoxic HI: 4 .• E+OOO 

Total Gl Tract HI: 9.5E-002 
Total Respiratory HI· B.SE-002 

Total Eyes HI: 1.1E-004 
Total Reproductive HI: O.OE+OOO 

Total Mammary HI: J.OE-003 
Total Adrenal HI: O.OE+OOO 

Total Heart HI: 2.2E-1l02 
Total Skeletal System HI: 2.2E-1l04 

Total Thyroid HI: 1.5E+OOO 

Total Blood Disorders HI: 6 .• E+OOO 



~
•mario Timi!lrame: Future 

et:epto• Population. Construction Worker 

r::eptor Age. Adun 

File· Area3RME.wk4 \ TT _sum_rcwaJRME 

Medium Exposure 
Medium 

I 

Exposure 

Point 
Chemical 

Ingestion 

Carcinogenic Risk 

Inhalation De"" a I 

Table 6-3-5 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Chemical Non-Carcinogenic Hazard Ouotienl 

Total f---;;P"'nm=a.,::----.---,-ln""g"es"'li""on-,----,--cl-cnh,-a-,-la""tio-n:----r-"'oe==r=m:::ai,--,---.Tc:;ol::cal,--jl 
lr===~r===t=~==~~===f~~~~ron~<'iL~~~~~~======f===========F===~~===+===========f==~E~xoo~ssu~re~~~TJ~~~~~=======P~T~a~~··~IO~)m~'""~=P==~~~==~==========~~~~f=~==~E~x~ooss~u~reh=~l Soli Soil Area 3, Sari (0' to 4') 11.1-D•chloroethane 1,1-D•c loroethane ! c•rculatory 7.4E-006 B.9i:-005 9.tit:.-OO!l 

1, 1,1-Trichloroethane 1.1.1-Trichloroethane liver 2.2E-006 2.7E-005 2.9E-005 
1,2-0ichlorobenzene 1,2-Dicl"ltorobenzene CNS 3.2E-OOS 3.9E-004 4.2E-004 
1.2-Dichloroethene (total) 1.2-Dichtoroethene (total) kidney 4.1 E-003 5.0E-002 5.4E-002 
1,2-Dichloropropane S.BE-011 8.2E-010 8.9E-010 1.2-Dichtoropropane Gltract 
2-Butanone 
2-Methylnaphlhalene 
2-Methylphenol 

2,4-D•methylphenol 

2,4,5-Trichtorophenol 

4-Methyl-2-pentanone 

4-Methylphenot 

4,4'-DDD 
Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 

Aroclor-1242 

Arodor-1248 

Arodor-1254 

Arodor-1260 

Arsenic 

Barium 

Benzene 

Benzo{a)anthracene 
Benzo(a)pyrene 

Benzo(b)nuoranlhene 

Benzo(k)nuoranthene 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Buly1benzylphthalate 
Cadmium 

Chlorobenzene 

Chlorofo"" 
Chromium 3+ 

Chrysene 

Cobalt 

Copper 

Cyanide (total) 

Dibenzofuran 

Dibenzo( a ,h)a nthracene 

Dielhylphthalate 

Dimethylphthalate 

Oi-n-butylphthatate 

Oi-n-odylphthatare 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxide 

lndeno(1,2,3-cd)pyrene 

Iron 
lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

Naphthalene 

Nick.el 

1.9E-009 

2.9E-005 
1.3E-005 
2.3E-008 
3.8E-006 
2.4E-006 

4.9E-009 

9.2E-006 
5.4E-007 
1.5E-007 
1.5E-008 

4.0E-007 

3.2E-012 

S.OE-010 

I.OE-007 

2.1E-008 
2.0E-OOB 
3.1E-008 

9.5E-009 

7.9E-011 

2.3E-006 

3.6E-004 
1.6E-004 
3.1E-005 
4.6E-005 
3.1E-005 

B.BE-008 
1.1E-006 
7.6E-006 
1.8E-006 
1.8E-007 

UE-006 

4.1E-011 

1.5E-008 

1.4E-OOB 

2.5E-007 
2.4E-007 
3.8E-007 

1.1E-007 

1.7E-009 

2.5E-006 

3.9E-004 
1.7E-004 
3.4E-005 
5.0E-005 
3.3E-005 

7.0E-008 
1.2E-006 
8.2E-006 
2.0E-006 
2.0E-007 

5.2E-006 

HE-011 

1.5E-008 

1.5E-006 

2.7E-007 
2.6E-007 
4.1E-007 

1.2E-007 

1.8E-009 

2-Bulanone liver 
2-Methylnaphthalene Gl tract 
2-Methylphenol liver 

2.4-Dimethylphenol generalized 

V1.5-Trichlorophenol kidney 

4-Methyl-2-pentanone hver 
4-Methylphenol respiratory 
4,4'-DDD liver 

Acenaphthene eyes 

Acetone fetotoxic 
Alumin\Jm circulatory 
Anthracene Gltract 

Antimony skin 
Arodor-1242 liver 

Aroclor-1248 liver 

Arodor-1254 liver 

Arodor-1260 circulatory 
Ar.>enic circulatory 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranlhene 

Benzo(k)nuoranthene 

Beryllium 

bis(2-Eihylhexyl)phthalate 
Bulylbenzylphlhalate 

Cadmium 

Chtorobenzene 

Chtorofo"" 
Chromium 3+ 

Chrysene 

Cobalt 

Copper 

Cyanide (total) 

Dibenzofuran 

Dibenzo(a,h)anthracene 
Diethylphthalate 

Oimethylphthalate 
Oi-n-bU1ylphthalate 

DJ-n-octylphthslsle 
Ethyl Benzene 
Fluoranthene 

Fluorene 

Heptact!lor 

Heptact!lor epoxlde 
lndeno(1,2.3-cd)pyrene 
Iron 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 
Naphthalene 

Nick.el 

blood disorders 

kidney 

liver 

mammary 

kidney 

liver 

circulatory 

liver 

liver 

heart 

liver 

liver 

dec growth rate 

low body WI. 
Gltrad 

liver 

liver 
kidney 

skeletal 

liver 

liver 

kidney 

CNS 

kidney 

low body WI. 
liver 

circulatory 

low bod_y_ WI 

2.0E-003 
1.4E-002 
4.6E-004 

1.2E-003 
8.3E-006 

3.1E-002 
4.SE-003 

2.9E-005 
4.8E-005 
6.5E-002 
1.1E-005 

1.0E+OOO 

·5.4E+OOO 

5.0E-001 
4.0E-OOI 
5.2E-003 

3.7E-003 
1.3E-OOI 
1.3E-003 
6.5E-OOI 
1.5E-003 
4.9E-006 
I.OE-002 

1.2E-002 
5.5E-001 
1.6E-002 
5.3E-004 

3.1E-005 
6.9E-007 
4.6E-003 
9.3E-003 
2.1E-OOI 
4.2E-004 
7.6E-005 
6.6E-004 
1.6E-002 

1.1E+OOO 

4.7E-003 

l.BE-001 

1.6E-005 
2.4E-002 
4.8E-002 

2.5E-002 
1.7E-001 
5.6E-003 
I.SE-002 
1.2E-004 

3.7E-001 
8.4E-002 

3.8E-004 
7 .3E-004 

7.BE-001 

1.3E-004 

1.3E+003 

7.3E+001 

6.4E+OOO 

4.9E+OOO 

7.0E-002 

4.4E+OOO 

1.6E+OOO 

1.5E-002 
4.1E+002 

5.9E-002 
6 2E-005 
3.0E+001 

1.5E-OOI 
1.1E+001 

3.9E-001 

6.4E-003 

3.7E-004 
8.3E-006 
5.7E-002 
1.1E-001 

2.8E+OOO 

5.0E-003 
9.2E-004 
I.OE-002 
1.9E-OOI 

1.4E+001 

S.BE-002 

4.6E+OOO 

3.6E-004 
2.9E-OOI 
1.2E+001 

2.7E-002 
I.BE-001 
B.OE-003 
1.6E-002 
1.3E-004 

4.0E-001 
8.6E-002 

3.9E-004 
7.6E-004 
6.5E-OOI 
1.4E-004 

1.3E+003 

7.9E+001 

6.9E+OOO 

5.3E+OOO 

7.6E-002 

4.5E+OOO 

1.7E+OOO 

1.6E-002 

4.1E+002 

6.1E-002 
6.7E-005 
3.0E+001 

1.6E-001 
1.2E+001 

4.1E-001 

6.9E-003 

4.0E-004 

9.0E-006 
6.2E-002 
1.2E-001 
3.0E+OOO 

5.5E-003 
1.0E-003 
1.1E-002 
2.1E-001 

1.5E+001 

6.1E-002 

4.9E+OOO 

3 8E-004 
3.1E-OOI 
1.2E+001 



Scenano T1metrame: Future 

Receptor Population: ConstructiOn Worker 

Recepto1 Age Adult 

Chemical 

N-Nilrosodiphenylamine 
ortho-xytene 

Pentachlorophenol 
Phenol 

Pyrene 

Selenium 
Silver 
Styrene 
Telrachloroethene 

Toluene 
Trichloroethene 

Vanadium 

Xylenes (total) 

Zinc 

(total) 

AIR Area 3, Soil (0' to 4') t ,1-Dichloroelhane 

1,1, 1-Trichloroethane 
1,2-Dichlorobenzene 
1 ,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 

2-Methylnaphthalene 
2-Melhylphenol 

2,4-Dimethylphenot 

2,4,5-Trichlorophenol 
4 -Mel hyl-2-pent a none 

4-Melhylphenol 
4,4'-000 
Acenaphthene 

Acetone 
Anthracene 

Antimony 
Aroctor-1242 

Aroctor-1248 

Aroctor-1254 

Aroclor-1260 
Arsenic 

Barium 

Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranlhene 
Beryllium 

bis(2-Ethylhexyl)phthalate 
Bulylbenzylphthalate 

Cadmium 

Chlorobenzene 
Chloroform 
Chromium 3+ 

Chromium 6+ 

Chrysene 

Co ball 
Copper 
Cyanide (tole!) 
Dibenzofuran 

Dibenzo(a,h)anlhracene 
Diethylphlhalate 
Dimethvlnhlhalate 

Table 6-3-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Primary 

~rgan 

fetotoxic 
liver 

liver 

liver 
liver 

skin 
liver 
liver 

liver 

liver 
circulatory 

fetotoxic 
thyroid 

kidney 

liver 

low body weight 

CNS 

CNS 

respiratory 
fetotoxlc 

blood disorders 

respiratory 

liver 

liver 

respiratory 

Non-Carcinogenic Hazard Quotient 

IngeStiOn 

S.SE-008 
2.5E-004 
2.3E-004 
3.8E-004 
1.7E-002 
2.4E-002 
S.SE-004 

3.9E-001 
4.7E-001 
1.4E-001 
3.3E-002 
5.6E-002 
2.6E-001 

· · ·1."ie·+·oa1· · 

Inhalation 

9.61E-005 

3.11E-006 
B.SSE-004 

t.01E-003 
3.62E-003 

1.63E-001 

3.BOE+OOO 
1.50E-001 

2.47E-002 

4.09E-002 
9.63E-003 

Dermal 

7.6E-007 
3.0E-003 
2.6E-003 
4.5E-003 
2.0E-001 
1.4E+000 
6.8E-003 
4.7E+000 

5.6E+OOO 

1.7E+000 

4.0E-001 
7.6E-001 
t.OE+OOt 

·1.9E;QQ3 

I Total 

~~ 

B.1E-007 
3.2E-OD3 

3.0E-003 
4.9E-003 
2.2E-001 
1.4E+OOO 
7.4E-OD3 
5.1E+OOO 

6.1E+OOO 

1.9E+OOO 
4.4E-001 

8.2E-001 
1.1E+001 

. -,-_9E+003 
9.6E-005 
3.1E-006 
B.SE-004 

1.0E-003 
3.6E-003 

1.6E-001 

3.8E+OOO 
1.5E-001 

2.5E-002 

4.1E-002 
9.6E-003 



I 
Scenario Timeframe· Fu!Uie 

Receptor Population Construcbon Worker 

_Receptor A~e: Adult 

File· Area3RME wk4 \ TT sum fCWaJRME 

Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Table 6-3-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

-~ Chemical 

l--------;-:,n:::g-:cest"'i""ono----.--;,:::;nh=a"la"tio:-:n,--,---co""e-rm---cal,----,~ 
Carcinogenic Risk Non-Carcinogenic Hazard Quolienl -~ 

--------~-------~!~~~,--~,------~----~------+------~_,Exp~ 
Di-n-bulylphthalate Oi-n-butylphlhalate 

Primary lngeslion lnhalalion Dermaif~l 
Target o~,a"'---~-------~------!-----__L Exposure I 

Oi-n-octylphthalate Di-n-octytphthalate 

Elhyl Benzene Ethyl Benzene 
Fluoranlhene Fluoranthene 

Fluorene Fluorene 
Heptachlor 4.34E-010 4.3E-010 Heptachlor 
Heptachlor epoxide 4.1 9E-010 4.2E-010 

lndeno(1.2,3-cd)pyrene 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

Naphthalene 

Nickel 
N-Nitrosodiphenylamine 

or1ho-xylene 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 
Selenium 

Silver 
Styrene 

Telrachloroethene 

Toluene 
Trich/oroethene 

Vanadium 
Xylenes (total) 

Zinc 

3.07E-010 3 1E-010 

4.9BE-007 S.OE-007 

3.63E-007 3.6E-007 

2.15E-005 2.1E-005 
alar Htsk Across Subsurface Soil 7.5E-oo4 

Total Risk Across All Media and All Exposure Routes '-"1 ==R=•=••=rv=ed==='l 

Heptachlor epoxide 

lndeno(1.2,3-a::l)pyrene 

lsophorone 
Lead 

Manganese 
Mercury 

Methylene Chloride 

Naphthalene 

Nickel 
N-Nitrosodiphenylamine 
or1ho-xylene 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 

Selenium 
Silver 
Styrene 

Tetrachloroethene 

Toluene 
Trichloroethene 

Vanadium 
Xylenes (total) 
Zinc 

(lo1al 

respiratory 

respiratory 

CNS 
respiratory 

clrculatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 

6.79E-002 

1.03E+001 

1.11E-002 
2.02E-005 
3.60E-001 

1.22E-003 
1.66E-001 
3.90E-001 

1.55E+001 

Total Hazard Index Across Subsu ace Soil 

Total Kidney HI: 

Total Skin HI: 
Total Thyroid HI: 

Total liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Tract HI: 
Total Respiratory HI. 

Total I; yes HI: 
Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Hear1 HI: 
Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

a.aE-002 

1.DE+001 

1.1E-002 
2.0E-005 
3.6E-001 

1.2E-DDJ 

1.7E-D01 
3.9E-001 

---,-_se+oo1 
1.QE+OOJ 

4.2E+002 
1.JE+D03 
1.1E+001 
1.'4E+002 
8.8E+OOO 
5.7E-001 
04.6E+OOO 
1.BE-001 
1.1E+001 

3.9E-004 
O.OE+OOO 

1.6E-002 
O.OE+OOO 
t.aE-oo1 
t.OE-003 
1.1E+001 

2.3E-001 



Medium 

Soil 

Scen~rioTimetrame· -~~--]/ 
ReceDtor Population· Cons/ruction Worker 

Rece~orAge ~==~A~d"~"==========~ 

Exposure 

Medium 

Exposure Chemical 

Soil 

Point 

Area 3, Soil (0' to 10') 1,1-0ichloroelhane 
1,1,1-Trichloroethane 
1,2-0ichlorobenzene 
1,2-Dichloroethane 
1.2-Dichtoroethene (total) 

1.2-Dichloropropane 
1.4-Dichlorobenzene 
2-Butanone 

2-Hexanone 

2-Methylnaphthalene 
2-Methylphenot 

2,4-0imethylphenol 
2,4-0inilrotoluene 

2,4,5-Trichlorophenol 
4-Methyl-2-pentanone 
4-Methylphenol 

4-Nitrophenol 

4,4'-DDD 
Acenaphlhene 

Acetone 
Aluminum 
Anthracene 

Antimony 

Amdor-1242 

Aroclor-1248 

Arodor-1254 
Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 

Benzo{a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Beryllium 
bis(2-Ethylhexyl)phlhalate 
Butylbenzylphthalate 
Cadmium 
Chlorobenzene 
Chloroform 

Chromium 3+ 

Chrysene 
cis-1,2-Dichtoroethene 

Cobalt 
Copper 
Cyanide (total) 

Oibenzoruran 
Oibenzo(a.h)anthracene 
Olethylphthalate 
Olmethylphthatate 
Di-n-butyl phthalate 

Oi-n-octylphthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Iron 
lsophorone 

Lead 
Manganese 

Mercury 

Methylene Chloride 

m.o-x lene 

3.9E-009 

2.0E-009 

1.2E-010 

1.9E-009 

2.9E-005 

1.3E-005 

4.5E-OIJ6 
3.8E-005 

HE-005 

2.3E-005 

9.2E-008 

5.4E-007 

1.5E-007 

1.5E-008 

6.8E-006 

3.2E-012 

6.1E-010 

1.0E-007 

3.1E-008 

1.8E-007 

1.1E-009 

Table 6-3-6 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal 

4.7E-008 

2.4E-008 

1.4E-009 

2.3E-OOB 

3.8E-004 

1.6E-004 

6.3E-005 

4.8E-005 
3.1E-005 

3.1E-005 

1.1E-OIJ6 

7.6E-008 

1.8E-008 

1.8E-007 

7.9E-005 

4.1E-011 

1.8E-OOB 

1.4E-006 

3.8E-007 

2.2E-006 

2.3E-008 

Total 

Exnosure 

5.1E-008 

2.6E-008 
1.5E-009 

2.5E-006 

3.9E-004 

1.7E-004 

6.7E-005 

S.OE-005 
3.3E-005 

3.3E-005 

1.2E-006 

8.2E-006 

2.0E-006 

2.0E-007 

B.BE-005 

4.4E-011 

1.9E-008 

1.5E-006 

4.1E-007 

2.4E-008 

2.4E-008 

Chemical 

1 ,1-Dichloroethane 
1,1,1-Trichloroethane 
1.2-Dichlorobenzene 
1 .2-Dichloroe/hane 
1.2-0ichlomethene (total) 
1.2-0ichloropropane 
1.4-0ichlombenzene 
2-Butanone 
2-Hexanone 

2-Methylnaphthalene 
2-Methylphenol 
2,4-Dimethylphenol 
2,4-0inilrotoluene 
2,4,5-Trichlorophenol 
4-Methyl-2-pentanone 
4-Melhylphenol 

4-Nitrophenot 

4,4'-DDD 
Acenaphlhene 

Acetone 
Aluminum 
Anthracene 

Antimony 
Aroclor-1242 

Aroclor-1248 

A roc/or- 1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 

Benzo{a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranlhene 
Beryllium 

bis(2-Ethylhexyl)ph1halale 
Butylbenzylphthalale 
Cadmium 
Chlorobenzene 
Chloroform 

Chromium 3+ 

Chrysene 
cis--1,2-0ichloroethene 
Cobalt 

Copper 
Cyanide (total) 

Dibenzofuran 
Oibenzo(a,h)anthracene 
Oiethylphthalate 
Oimelhylphlhalate 

Di-n-butylphthalate 
Di-n-octylphthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

lndeno(1.2,3-al)pyrene 

Iron 
lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 
m n-x lene 

I 

Primary 

Targe1 Ornan 
circulatory 

liver 

CNS 
retotoxic 

kidney 

Gltracl 
Gltrad 

liver 

CNS 
Gltract 

liver 
generalized 

CNS 
kidney 

liver 
respiratory 

CNS 

liver 
eyes 

retotoxic 
circulatory 

Gltract 

skin 

liver 

liver 

liver 
circulatory 

circulatory 

blood disorders 

Gltract 

kidney 

liver 
mammary 

kidney 
liver 

circulatory 

liver 

liver 
circulatory 

heart 
Over 
liver 

dec growth rate 

low body wt 

Gltract 
liver 

liver 

kidney 

skeletal 

kidney 

CNS 
kidney 

low body wt 

liver 

fetotoxic 

Non-Carcinogenic Hazard Quotient 

Ingestion 

8.3E-005 

1.9£:+000 

3 2E-005 

1.3E-004 
1.4E-002 

1.5E-005 
8.1E-001 
4.8E-005 

5.2E-002 

2.1E-003 
1.5E-002 
2.1E-003 
8.3E-006 

3 7E+OOO 
2.2E-002 

4 1E-005 

S.BE-005 
1.7E+OOO 
B.BE-002 
2.0E-005 

1.9E+OOO 

1.11:.+001 

5 OE-001 
4 SE-001 

2.5E+OOO 
2.8E-004 

3.7E-003 

2.21:.+000 

1.6E-003 
8.31:.+000 
2.5E-001 
4.9E-006 

1.2E-002 

1.1E-005 

1.2E-002 
7.1E-001 
1.6E-002 
7.9E-004 

3.1E-005 
7.9E-006 
1.2E-002 

9.3E-003 
1.1E+OOO 

7.5E-004 

1.2E-004 

1.1E+OOO 

B.BE-002 

3.8E-001 

2.2E-004 

2.9E-004 

Inhalation Dermal 

1.0E-003 
2.3E+001 

3.9E-004 

1.6E-003 

1.7E-001 

1.8E-004 
t.OE+OOt 

5.8E-004 

6.2E-001 

2.5E-002 
1.8E-001 
3.6E-002 

1.2E-004 
4.5E+001 
4.0E-001 
4.9E-004 

7.0E-004 

2.6E+001 
1.1E+OOO 
2.4E-004 

2.3E+003 

t.5E+002 

6.4E+OOO 

5.4E+OOO 

3.3E+001 
3.4E-003 

4.4E+OOO 

2.6E+001 

2.0E-002 
4.0E+003 
9.6E+OOO 
8.2E-005 

3.7E+001 

1.3E-004 

1.5E-001 
1.4E+001 
3.9E-001 

9.5E-003 

3.7E-004 
9.5E-005 

1.5E-001 
1.1E-001 

1.5E+001 
9.0E-003 

1.5E-003 

1.4E+001 

1.1E+OOO 

4.6E+OOO 

4.9E-003 

4.0E-003 

~ 
I Total 

Exoosure 
t.tE-003 
2.4E+001 

4.2E-004 

UE-003 
1.9E-001 

2.0E-004 
1.1E+001 

6.3E-004 

6.7E-001 

2.7E-002 
2.0E-001 
J.BE-002 

1.3E-004 
4.9E+001 
4.2E-001 

5.3E-004 

7.6E-004 
2.7E+001 
1.2E+OOO 
2.6E-004 

2.3E+003 

1.6E+002 

6.9E+OOO 

5.9E+OOO 
3.SE+001 
3.7E-003 

4.5E+OOO 

2.9E+001 
2.1E-002 

4.0E+003 
9.13E+OOO 
6.7E-005 

3.7E+001 

1.4E-004 
1.6E-001 

1.SE+001 
4.1E-001 
1.0E-002 

4.0E-004 
1.0E-004 
1.6E-001 
1.2E-001 

1.6E+001 
9.8E-003 

1.6E-003 

1.5E+001 

t .2E+OOO 

4.9E+OOO 

5.1E-003 

4.2E-003 

file:////wer


Scenario Timefrume. 

Receptor Population: 

Future 

Construction Wor1cer 

ReceP.tor Ag!t. Adutl 

F1l• AreaJRME.wll4 1 TT 1um fCW10aJR 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Nickel 
N-Nilrosodiphenylamlne 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrochloroethene 
Thallium 
Toluene 
Trichloroelhene 
Vanadium 
Xylenes (total) 
Zinc 

t.OE-007 

1.3E-004 

UE-005 

(Total) · · 2:0E.004.-

Table 6-3-6 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

1.2E-006 t.JE-006 

t.SE-003 1.6E-003 

1.4E·004 1.5E-004 

2.4E-003 

N-Nitrosodiphenylamlne 
ortho-xylene 

Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroelhene 
Vanadium 
Xylenes (total) 
Zinc 

(Total) 
Air Area 3, Soil (0' to 101 f, 1-0ichloroethane 1,1-0ich/oruethane 

1,1,1-Trlchloroethane 1,1,1-Trlchloroethane 
1,1,2-Trichloroethane 3.09E-011 3.1 E-011 1,1,2-Trichloroethane 
1.2-0ichlorobenzene 1.2-0ichlorobenzene 
1,2-0ichloroethane 4.50E-OD8 4.5E-008 1.2-0ichloroethane 
1,2-0ichloroethene (total) 1,2-Dichloroethene (total) 
1.2-Dichloropropane 1.2-0ichloropropane 
1.4-Dlchlorobenzene 3.46E-010 3.5E-010 1,4-Dichlorobenzene 
2-Butanone 2-Butanone 
2-Hexanone 2-Hexanone 
2-Methylnaphthalene 2-Melhylnaphthalene 
2-Methylphenol 2-Melhylphenol 
2,4-Dimelhylphenol 2.4-Dimethylphenol 
2.4-Dinilrotoluene 2.4-Dinllrololuene 
2.4,5-Trlchlorophenol 2.4.5-Trichlorophenol 
4-Methyl-2-pentanone 4-Methyl-2-pentanone 
4-Methylphenol 4-Methylphenol 
4-Nitrophenol 4-Nitrophenol 
4,4'-DDD 4,4'-DDD 
Acenaphthene Acenaphthene 
Acetone Acetone 
Anthracene Anthracene 
Antimony Anllmony 
Aroclor-1242 5.02E-007 S.OE-007 Aroclor-1242 
Aroclor-1248 2.29E-007 2.3E·007 Aroclor-1248 
Aroclor-1254 6.13E-008 8.1E-008 Aroclor-1254 
Aroclor-1260 6.57E-008 6.6E-008 Aroclor-1260 
Arsenic 1.02E-007 1.0E-007 Arsenic 
Barium Barium 
Benzene 3.62E-008 3.6E-006 Benzene 
Benzoic Acid Benzoic Acid 
Benzo(a)anthrncene Benzo(a)anlhracene 
Benzo(a)pyrene 4.76E-009 4.8E-009 Benzo(a)pyrene 
Benzo(b)fluornnlhene Benzo(b)Ruoranthene 
Benzo(g,h,l)perylene Benzo(g,h,l)pery1ene 
Benzo(k)fluoranthene Benzo(k)fluornnthene 
Beryllium 7.02E-009 7.0E-009 Beryllium 
bls(2-Ethylhexyl)phthalate 1.13E-Q07 1.1E-007 bis(2-Ethylhexyt)phthalate 
Butylbenzylphthalale Butylbenzylphlhalale 
Cadmium 9.89E-006 9.9E-006 Cadmium 
Carbon Dlsulf.lde Carbon Disulfide 

Chlorobenzene Chlorobenzene 
Chloroethane Chloroethane 
Chloroform 2.36E-010 2.-iE-010 Chlorofonn 
Chromium 3+ Chromium 3-+ 

fetotoxic 

liver 
liver 
liver 
liver 
sl\in 
liver 
liver 

liver 
liver 

circulatory 
felo!oxic 

.... _ !~~r~~d- __ . 

kidney 
liver 
liver 

low body weigh! 
circulatory 

liver 
CNS 
CNS 

CNS 

respiratory 
felotoxic 

blood disorders 

respiratory 

liver 
fetotoxic 

liver 

1.6E-004 
2.6E-003 
7.0E-003 
f:?.9E-004 
t.SE-001 
3.1E-001 
7.8E-003 
2 3E+001 
1.1E-001 
3.2E+OOO 
1.6E+001 
J.JE-002 
2.5E-001 
2.6E·001 ···············-
8.1E+001 

1.09E-003 
HOE-001 

4.24E-004 

J.JOE-002 

2.B2E-002 
6.41E-006 
J.OJE-002 
3.15E~02 

1.16E+OOO 

4.10E+OOO 
6.85E+OOO 

1.37E-002 

1.23E-009 
6.76E-001 
3.39E~10 

3.16E-003 

2.2E·003 
3.2E-002 
B SE-002 
8.3E-003 
1.9E+ooo 
1.8E+001 
9.2E·002 
2.7E+002 
1.3E+OOO 
3.9E+001 
1.9E+002 
4.0E-001 
3.3E+OOO 

2.4E-003 
3.4E-002 
9.2E-002 
9.0E-003 
2.0E+OOO 
1.8E+001 
1.DE-001 
3 OE+002 
1.4E+OOO 
•.2E+001 
2.1E+002 
4.4E-001 
3.6E+OOO 

1.0E+001 1.1E+001 
. -7 jE..:QQj ..... -- .i.3E~003. 

1.1E-003 
2.4E·001 

4.2E-004 
J.JE-002 

2 BE-002 
6.4E-006 
J.OE-002 
3.2E·002 

1.2E+OOO 

4.1E+OOO 
6.9E+OOO 

1.2E-009 
B.BE-001 
3.4E·010 
3.2E·003 

~~======~====~============~============~~C~hro~m~lu~m~6~•~==~====~====~====~====2~.~~0~E~-o~o~sb:==~~==~===2~.~1E~~=o=s==~~C~h~ro~m~lu~m~6~+~========~==~re~s~irn~l~oN~==b:==~~==~==========~====~====~==========e' 



Med1um 

Scenario Timerrame: 

Receptor Popui<Jtion. 

Race~tor Age. 

Future 

Conslrucllon Worker 

Adult 

Medrum Pomt 

Chemical 

Table 6-3-6 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical SeiVices Site 

Carcinogenic Risk 

I 

I I Exposure LExposure 

------~-- -- ----!!-~-------!-------!---­
Chrysene 

]'""·~ lngeslion Inhalation Dermal Total 

Exr1osure __ 1 
Chrysene 

~----~-----------7--T~•~;:~~;~··~~---'"_g_es-11-on __ _l ___ '"_"_"_'•_tio_"--~----D-•_r_m_• .. '_=-r==~:~~~re f 

cis-1 .2-Dichloroethene 
Cabal! 

Copper 

Cyanide (total) 

Oibenzofuran 

Oibenzo(a,h)anthracene 

Dielhylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Oi-n-odylphl/lalafe 

Ethyl Benzene 
Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxide 

lndeno(1,2.3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xylena 

Naphthalene 

Nlck.el 

N-Nitrosodiphenylamine 

ortho..xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

8.68E-011 
8.38E-011 

4.38E-009 

5.78E-007 

6.55E-006 

3.16E-012 

total 
------ -~--- --- ···4jE-iiiis ____ ------ --------

Total Risk Across SubSurtace Soil 
Total Risk Across All Media and All Exposure Routes I 

cis-1 .2-Dichloroethene 
Coball 

Copper 

Cyanide (total) 

Oibenzofuran 

Oibenzo(a,h)anlhracene 
Diethylphthalate 

Dimethylphthatate 

Oi-n-butylphthalate 
01-n-octylphlhalate 
Ethyl Benzene 

Fluoranlhene 

Fluorene 

8.7E-011 Heptachlor 

8.4E-011 Heptachlor epoxide 

lndeno(1 ,2, 3-cd}pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

HE-009 Methylene Chloride 
m,p-xylene 

Naphthalene 

Nlck.el 

N-Nilrosodipheny!amine 

ortho-xylene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

5.8E-007 Tetrachloroelhene 

Thallium 

Toluene 

8.6E-006 Trlchloroelhene 

Vanadium 

3.2E-012 Vinyl Chloride 

Xylenes (total) 

Zinc 
· · · 4"jE-oos· · · · 

2.7E-003 
Reserved 

respiratory 7.33E-002 7.3E-002 

respiratory 5.36E+OOO 5.4E+ODO 

CNS 3.67E-002 3 7E-002 
respiratory 2.88E-004 2.9E-004 

circulatory 5.60E-001 5.6E-001 

respiratory 

CNS 1.32E-002 1.3E-002 

liver 1.93E-001 1.9E-001 

CNS 4.71E-001 4.7E-001 

respiratory 

CNS 

CNS 

total 2.0E+001 2.0E+001 
Total Hazard Index Across Subsurface Soil c=:tk~ 

Total K1dney HI. I •. 1E+OD3 

Total Sk.in HI: I 2.3E+003 I 
Total Thyroid HI: I 1.1E•001 I 

Total Liver HI: I 9.0E+002 I 
Total Circulatory System HI: I 1.1E+001 I 

Total CNS HI: I 1.8E+OOO I 
Total Fetotoxlc HI: I 3.5E+001 I 
Total G/ Tract HI: 8.8E-001 I 

Total Respiratory HI: 5.9E-t000 I 
Total Eyes HI: 7.6E-004 I 

Total Reproductive HI: I O.OE-tOOO I 
Total Mammary HI: I 2.1E-002 I 

Total Adrenal HI: I O.OE-tOOO I 
Total Heart HI: I 1.6E~001 I 

Total Skeletal System HI: c:::ng:~ 
Total Thyroid HI: C:::I!E~ 

Total BlOOd Disorders HI: I 4.2E+001 I 



Scenario Tim@frame: Current 

Rec@p!or Population: Trespasser 

Rec@~!or Age Adolescent 

Fite· Area3RME w1<.4 \ TT_sum_cTa3RME 

Medium Exposure 

Medium 

I 

Exposure 

Point 

Chemical 

Surface Soil Soil Area 3, Surface Soil (0' to 2') 1,1-Dichloroethane 
1,1,1-Tric:hloroethane 
1,2-Dichlorobenzene 

1.2-0ichloroethene (total) 

1,2-Dichloropropane 
2-Methylnaphthalene 

2-Melhylphenol 
2,4-0imethylphenol 

2.4.5-Trichlorophenol 

4-Methylphenol 
4,4'-DDD 
Acenaphthene 

Acetone 
Aluminum 

Anthracene 

Antimony 
Arodor-1242 

Arodor-1248 

Aroclor-125-4 

Arsenic 

Barium 
Benzene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2-Eihylhexyl)phthalate 

But ylbenz yl phi halate 

Cadmium 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chrysene 

Cobalt 
Copper 
Cyanide (total) 
Oibenzoruran 
Oiethylphthalate 

Oimethylphthalate 
Oi-n-butylphthalate 
Oi-n-octytphthalate 

Ethyl Benzene 

Fluoranthene 
Fluorene 
Heptachlor 

Heptachlor epoxlde 

Iron 
lsophorone 

Lead 

Manganese 
Mercury 
Methylene Chloride 

Naphthalene 

Nickel 
N-Nitrosodiphenylamlne 
Pentachlorophenol 

Phenol 

Pyrene 
Selenium 
Styrene 

Tetrachloroethane 

Toluene 
Trichloroethane 
Vanadium 

Ingestion 

5.5E-011 

1.5E·009 

3.6E-006 
2.3E-006 
1.9E-006 
1.9E-006 

3.9E-009 
7.4E-008 
1.3E-008 

1.3E-009 

2.5E-007 

2.6E-012 

4.0E-010 

1.7E-008 
1.6E-008 

1.6E-009 

e.JE-011 

7.6E·009 

5.5E-007 

4.6E-008 

Table 6-3-7 
Summary or Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk. 

Inhalation Dermal 

2.4E-009 

1.6E-004 
1.0E-Oo4 
9.2E-005 
9.0E-005 

1.9E-007 
3.3E-006 
5.8E-007 
5.8E-008 

1.1E-005 

1.2E-010 

4.3E-008 

7.4E-007 

7.1E-007 

7.1E-008 

S.tE-009 

3.3E-007 

2.4E-Oo5 

2.1E-006 

Total 

Exnnsure 

2.5E-009 

6.8E-008 

1.6E-004 
1.0E-004 
9.4E-Oo5 
9.2E-005 

2.0E-007 
3.3E-006 
B.OE-007 
8.0E-008 

1.1E-005 

1.2E-010 

4.3E-008 

7.5E-007 
7.3E-007 

7.2E-008 

S. 1E-009 

3.4E-007 

2.5E-005 

2.1E-006 

Chemical 

1.1-0iehloroethane 
1,1, 1-Trichloroethane 
1.2-0ichlorobenzene 

1.2-0ic:htoroethene (total) 
1 ,2-0ichloropropane 

2-Methylnaphthalene 
2-Methylphenol 

2.4-0imethylphenol 
2,4,5-Trichlorophenol 

4-Me!hylphenol 
4,4'-000 
Acenaphthene 

Acetone 

Aluminum 
Anthracene 
Antimony 

Arodor-1242 

Aroclor-1248 
Arodor-1254 

Arsenic 

Barium 
Benzene 
Benzo(a)anthracene 
Benzo(b)fiuoranthene 

Benzo(k)fluoranthene 

Beryllium 

bis(2·Ethylhexyl)phlhalate 
Bulylbenzylphthalate 

Cadmium 

Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 

Caban 
Copper 
Cyanide (total) 
Oibenzofuran 
Oiethylphthalate 
Dimelhylphthalate 
Di-n-butylphthalate 

Oi-n-oelylphthalate 
Ethyl Benzene 

Fluoranthene 
Fluorene 
Heptachlor 

Heptachlor epoxlde 

Iron 
lsophorone 

Lead 

Manganese 
Mercury 
Methylene Chloride 

Naphlhalene 
Nickel 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenol 

Pyrena 
Selenium 
Styrene 

Telrachloroethene 

Toluene 
Tr1chloroethene 
Vanadium 

I 

Primary 

Tarnel Organ 
circulatory 

liver 
CNS 

kidney 
Gl tract 

Gl tract 
liver 

generalized 
kidney 

respiratory 
liver 

eyes 
fetotoxic 

circulatory 

Gltracl 
skin 

liver 

liver 
liver 

circulatory 

blood disorders 

kidney 

liver 

mammary 

kidney 
liver 

circulatory 

liver 
Uver 

heart 
liver 
liver 

dec growth rate 
low body wt 

Gltract 
liver 

liver 
kidney 
skeletal 

liver 

liver 

kidney 
CNS 

kidney 
low bodywt 

liver 
circulatory 
low bodywt 

liver 
liver 

liver 
liver 
liver 

liver 

liver 
liver 

circulatory 

Non-Carcinogemc Hazard Quotient 

Ingestion 

4.4E-007 
2.3E-007 

3.3E-006 
4.3E-004 

4.3E-004 
4.8E-005 
1.2E-004 
8.6E-007 
4.7E-004 

3.0E-006 
6.8E-007 
4.8E-003 
1.1E-006 

8.6E-002 

5.6E-001 
5.2E-002 
1.8E-002 
5.4E-004 

3.8E-004 
1 1E-002 
4.3E-005 
8.1E-002 
1.6E-004 
5.1E-007 
4.4E-004 

4.8E-004 

1.5E-002 
1.2E-003 
5.5E-005 
9.5E-008 
7.1E-008 
7.6E-005 
3.3E-OOS 

7.1E-004 
4.3E-005 
7.7E-006 
8.9E-OOS 

1.6E-003 
2.1E-002 
1.0E-004 

3.9E-002 

1.7E-006 
7.1E-004 
1.3E-003 

2.5E-005 
5.4E-006 

3.9E-005 
1.7E-003 
5.8E-005 
1.3E-002 
1.6E-003 
8.5E-003 
1.9E-003 

Inhalation Dermal 

1.9E-005 

1.0E-OOS 
t.SE-004 

1.9E-002 

1.9E-002 
2.1E-003 

5.5E-003 
4.7E-005 
3.2E-002 

1.3E-004 
3.7E-005 
2.1E-001 
4.9E-005 
3.8E+002 

2.8E+001 
2.4E+OOO 

7.8E-001 
2.6E-002 

1.7E+OOO 

4.8E-001 
1.9E-003 
1.4E+002 

2.2E-002 
2.3E-005 
4.8E+OOO 

2.1E-002 
1.1E+OOO 
1.1E-001 
2.4E-003 
4.2E-006 

3.1E-006 
3.5E-003 
1.SE-003 

3.4E-002 
1.9E-003 
3.4E-004 
3.9E-003 

7.2E-002 
9.4E-001 
4.SE-003 

1.7E+OOO 

1.4E-004 
3.1E-002 
1.2E+OOO 

1.1E-003 
2.4E-004 

1.7E-003 
7.7E-002 
2.8E-003 
S.SE-001 
7.1E-002 
3.8E-001 
8.4E-002 

Total 

Exoosure 

2.0E-005 
1.0E-005 

1.5E-004 
1.9E-002 

1.9E-002 
2 1E-003 
5.6E-003 
4.8E-005 
3.2E-002 

1.4E-004 

3.8E-005 
2.2E-001 
5.0E-005 
3.8E+002 

2.8E+001 
2.4E+OOO 

8.0E-001 
2.7E-002 

1.7E+OOO 

4.9E-001 
1.9E-003 
1.4E+002 

2.2E-002 
2.4E-005 
4.8E+OOO 

2.2E-002 
1.1E+OOO 
1.1E-001 
2.5E-003 
4.3E-006 
3.2E-006 
J.SE-003 
1.SE-003 

3.5E-002 
1.9E-003 
3.5E-004 
4.0E-003 

7.4E-002 
9.7E-001 
4.6E·003 

1.8E+OOO 

1.4E-004 
3.2E-002 
1.2E+OOO 

1.1E-003 
2.4E-004 
1.7E-003 
7.9E-002 

2.6E-003 
5.7E-001 
7.3E-002 
3.9E-001 
8.5E-002 



Scenano Timeframe. Curren! -~-- -~ Jl 
Receptor Population: Trespasser 

~p~ge.~~= 

Table 6-3-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I'" -~-~~-wk
4 

\__-TT-~~-su_m_:_;_~_::_~_,:_E_j_ ~ ____ E_,~_:_~"u_,'_~ __ -___ ]Ehemical -~---,--------,--~~C~a-rc-ln_og~e-n-ic_R~i~sk-~ Chemical 
lngeslion lnhalalion Derm~~ Total-1 

______ _L_________ - E<~~~~--~------~~~ 
Xylenes (total) 

Primary 

Targ~an 

fetal oxic Xytenes (total) 
Zinc Zinc thyroid 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

1.4E-004 7.1E-003 
2.6E-002 3.8E+OOO 

r-----------r--~---~-~~~~~~-=-l~~~-~---~~~o~'·~'l+-·----·~-1~E~~~o~5-__ I---------I----~-·~:·~-E~--o~o~4_-___ 1 _-_-_-~-·~-9~e~:o~o~4_--_-~-~~~-~---~~~o~la~I)+--~~---~--~~~--AIR Area 3, Surtace Soil (0' to 2') 1,1-0ichloroethane 1.1-0ichloroethane 
9.5E-001 - -5-. 7E~002-

kidney 2.92E-005 
1.1, 1-Trichloroethane 1,1, 1-Trichloroethane 
1,1,2-Trfchloroethane 7.44E-013 7.4E-013 1,1.2-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 8.31 E-011 B.JE-011 1, 1,2,2-Tetrachloroethane 
1.2-0ichlorobenzene 1.2-0ichlorobenzene 
1.2-0ichloroethane 1.18E-008 1.2E-008 1.2-0ichloroethane 
1,2-0ichloroethene (total) 1 ,2-0ichloroethene (total) 
1 ,2-Dichloropropane 1 ,2-0ichloropropane 
1 ,2,4-Tn'cfllornbenzene 1 ,2,4-Trfchlombenzene 
1 ,4-Dichlorobenzene 2.45E-01 0 2.o4-E-01 0 1 ,4-Dichlorobenzene 
2-Bulanone 2-Butanone 
2-Hexanone 2-Hexanone 
2-Methylnaphlhatene 2-Methylnaphthalene 
2-Melhylphenol 
2,4-Dimethylphenol 
2,4,5-Trichlomphenot 
2,6-Dinftrototuene 
3,3'-Dichlombenzldine 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
alplla-BHC 
Anthracene 
Antimony 
Amdor-12-12 
Arodor-12-18 
Amdor-125-4 
Arodor-1260 
A~nic 

Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l}perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chtoroethyl} ether 
bis(2-Eihylhexyl)phthalate 
Butylbenzylphthatate 
Cadmium 
Carbon Disulfide 
Chlombenzene 
Chloroform 
Chromium 3+ 
Chromium B+ 
Chrysene 
cis-1 ,2-Dichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 

4.99E-014 

L21E-011 
2.45E-013 

2.15E-011 
2.40E-011 
2.48E-011 

8.14E-011 
4.18E-010 

2.44E-008 

5.53E-013 

1.20E-011 
1.33E-013 
1.1BE-007 
5.89E-012 

9.64E-010 

3.66E-008 

7.75E-009 

S.OE-014 

1.2E-011 
2.4E-013 

2.1E-011 
2.-iE-011 
2-SE-011 
8.1E·011 
4.2E-010 

2.4E-008 

S.SE-013 

1.2E-011 
UE-013 
t.2E-007 
5.9E-012 

9.6E-010 

3.7E-008 

7.8E-009 

2-Methylphenot 
2.-i-Oimethylphenol 
2.-1.5-Trichlorophenol 
2,6-0inllrotoluene 
3,3'-Dichlorobenzidlne 
4-Methyl-2-pentanone 
4-Methylphenot 
4_4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Amctor-1254 
Aroctor-1260 
A~nic 

Barium 

Benzene 
Bem:ofc Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(g,h,l}perylene 
Benz:o(k)nuoranthene 
Benzyl Alcohol 
Beryllium 
bela-BHC 
bls(2..Chloroethyf) ether 
bls(2-Ethylhexyl)phthala1e 
Butylbenzy1ph1halate 
Cadrnium 
Carbon Disulfide 
Chlorobenzene 
Chlorofonn 
Chromium 3+ 
Chromium 8+ 
Chrysene 
cis-1,2-0ichloroelhene 
Cobalt 
Copper 

Cyanide (total) 
Dibenzofuran 

liver 
liver 
liver 

low body weight 
circulatory 

liver 
liver 
CNS 
CNS 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 
liver 

respiratory 

1.58E-005 

6.41E-004 
1.11E-003 

1.42E-003 
6.33E-006 
5.83E-007 
2.45E-009 
2.39E-002 

1.96E-004 

1.96E-004 
5.95E-003 

3.00E-006 

1.2DE-010 
2.86E-003 

·6.31E-002 

Total 

Exp~ 
7.3E-003 
J.BE+OOO 
5."7E.+Cio"i . 

2.9E-005 
1.6E-005 

6.4E-004 
1.1E-003 

1..4E-003 
B.3E-006 
5.6E-007 
2 SE-009 
V'E-002 

2.DE·004 

2.0E-004 
5.9E-003 

3.0E-006 

1.2E-010 
2.9E-003 
6.3E-002 



Se:enario Timeframe. Current 

R~ceptor Population: Trespasser 

~ptor Age· Adolescent 

File· Area3RME wK., \ TT _sum_cra3RME 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Oiethylphthalate 
Dimethylphthalate 
Oi-n-bulylphthalate 

Di-n-odylphthatate 

Endrin ketone 

Ethyl Benzene 

Fluoranthene 
Fluorene 

Heptachlor 

Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadlene 

Hexane. n-
lndeno(1 ,2.3-cd)pyrene 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 
Nickel 
N-Nilrosodiphenyramine 
ortho-xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 
Selenium 

Silver 
Styrene 
Tetrachloroethene 

Thallium 

Toluene 
Trichloroethene 

Vanadium 
Vinyl Chloride 

Xylenes (tolar) 

Zinc 
_(total) 

Table 6-3-7 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Non-Carclnogen;c Hazard QuoHent ~ 
l----:-=--:c------r---,--,--;--;,----,---;;-,-,-:-::;--,------;=;--l I---;:P;:;ri=m-=-ary::--,---;:,n::g-:-es"'H"on=--r--c,::cnhc-acclacct;-=-onc---r---;;D-:-erm=a'"""l - TT-----ro.a;-Tot all 

C::-:--,c--:-:-,---:--,------~-T._,arg~an Exp~ 

respirarory 

liver 
kidney 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

6.15E-004 

t.19E-003 

t.JIE-006 
1.70E-005 

I .17E-002 

5.31E-005 
5.63E-003 

I .BOE-002 

------------
1.4E-OOI 

Total Hazard Index Across Surface Soil 1 

Total Krdney HI. 
Total Skin HI: 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyroid HI: 
Total Blood Disorders HI: 

6.1E-004 

t.2E-003 

t.JE-006 
1.7E-005 

1.2E-002 

5.3E-005 
5.6E-003 

1.8E-002 

1 .• E-001 
5.7E+002 

3.8E+OOO 
3.3E-002 

file:///TT_sum


Scenario Timeframe: Current 

Receptor Population: Trespasser 

Receetor Age: Adolescent Jl 
Table 6-3-8 

Summary of Receptor Risks and Hazards For COPCs 
Central Tendency 

American Chemical Services Site 

~;le: A<e:.:~u~k4 
1 

TT sum_c::::.~~ Exposure Chem;cal Cardnogen;c R;sk Chem;cal I Non-Cardnogenk Hazard Ouottenl l 
Medium Point 

Ingestion ~~~- Dermal Total Primary Ingestion Inhalation Dermal Total 

1~==~~~~===~====~~==~=~~~~~~~~~,~~~~~~~~====~===========:,======-==____j_===F==========+=~E~,R~o~s~ur~a===I~~~~~~======~==T~a~rg~e~tO~r~g~an~~==~~~==*===========!==~~~==~==~E~x~po~s~ur~e==~ll Surlace S!HI Soif~ Area 3, Surface Soil (0' to 2") 1, 1-Dichloroethane I, 1-Dichloroethane circulatory 1.1E-007 1.6E-006 1.7E-006 
1,1, 1-Trichloroethane 1.1,1-Trlchloroethane liver 5.9E-008 B.SE-007 9.1 E-007 
1 ,2-Dichlorobenzene 1,2-Dichlorobenzene CNS B.GE-007 1.2E-005 1.3E-005 
1 ,2-Dichloroethene (total) 1 ,2-Dichloroethene (total) kidney 1.1E-004 1.6E-003 1.7E-003 
1 ,2-Dichloropropane 1.2E-012 1.7E-011 1.9E-01 1 1 ,2-Dichloropropane Gltract 
2-Methylnaphthalene 2-Methylnaphthalene Gltract 
2-Melhylphenol 2-Methylphenol liver 
2.4-Dimethytphenol 2,4-0imethytphenol generalized 
2,4 ,5-Trichlorophenol 2,4 ,5-Trichlorophenol kidney 
4-Methylphenol 4-Melhylphenol respiratory 
4,4'-000 3.4E-011 4.9E-010 5.2E-Ot0 4,4'-00D liver 
Acenaphthene Acenaphthene eyes 
Acetone Acetone feloloXJc 
Aluminum Aluminum circulatory 
Anthracene Anthracene 
Antimony Antimony 
Aroclor-1242 7.9E-OOB 1.1E-006 1.2E-006 Aroclor-1242 
Aroclor-1248 5.1 E-008 7 .3E-007 7 .SE-007 Aroclor-1248 
Aroclor-1254 4.1 E-008 6.7E-007 7.1 E-007 Aroclor-1254 
Arsenic 4.3E-008 6.5E-007 7.0E-007 Arsenic 

~- ~-Benzene 8.7E-011 1.4E-009 1.5E-009 Benzene 
Benzo(a)anthracene 1.6E-009 2.4E-008 2.5E-008 Benzo(a)anthracene 
Benzo(b)fluoranthene 2.9E-01 0 4.2E-009 4.5E-009 Benzo(b)fluoranthena 
Benzo(k)fluoranthene 2.9E-011 4.2E-01 0 4.SE-010 Benzo(k)fluoranthene 
Beryllium Beryllium 
bis(2-Ethylhexy1)phthalate 5.7E-009 8.1 E-008 8.7E-008 bis(2-Ethylhexyl)phlhalate 
Butylbenzylphthalate Butylbenzylphthalate 
Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3• 
Chrysene 
Cobalt 
Copper 
Cyankte (total) 
Dibenzofuran 
Diethyfphthalate 
Oimethylphthalate 
Dl-n-butytphthalale 
Di-n-octylphthalate 
Ethy1 Benzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 

Iron 
lsophorone 
Lead 
Manganese 
Mercury 
Methytene Chloride 
Naphthalene 
Nickel 

5.7E-Il14 

8.9E-012 

3.7E-Il10 
3.6E-Il10 

B.GE-013 

3.1E-010 

5.4E-Il09 
5.2E-Il09 

5.1E-010 

3.7E-011 

9.2E-013 

3.2E-010 

5.7E-009 
S.SE-009 

S.SE-010 

J.BE-011 

Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Diethytphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Iron 
lsophorone 
lead 
Manganese 
Mercury 
Methylene Chloride 
Naphthalene 

Gl lracl 

skin 
liver 
liver 
liver 

circulatory 

blood disorders 

kidney 
liver 

mammary 
kidney 
liver 

circulatory 
liver 
liver 
heart 
liver 
liver 

dec growth rate 
low bodywt 

Gltract 

liver 

liver 
kktney 

skeletal 
liver 
liver 

kidney 
CNS 

kidney 

low bodywt 
liver 

circulatory 
lowbodywt 

1.1E-004 
1.2E-005 
3.2E-Il05 
2.2E-Il07 
1.2E-Il04 

7.9E-007 
1.7E-007 
1.JE-003 
2.9E-007 
2.2E-002 

1.4E-Il01 
1.3E-Il02 
4.6E-003 
1.4E..Q04 

9.9E-Il05 
2.8E-Il03 
1.1E-Il05 
2.1E-Il02 
4.1E-Il05 
1.3E-Il07 
1.1E-Il04 

1.2E-Il04 
3.9E-003 
3.2E-004 
1.4E-005 
2.5E-008 
1.8E-008 
2.0E-005 
8.5E-Il06 
1.8E-004 
1.1E-Il05 
2.0E-Il06 
2.3E-Il05 
4.2E-OQ.4 
5.6E-Il03 
2.6E-005 

1.0E-002 

4.4E-007 
1.BE-004 
J.SE-004 

1.6E-003 
1.8E-004 
4.6E·004 
4 OE-Il06 
2.7E-003 

1.1E-005 
3.1E-006 
1.8E-002 
4.2E-006 
3.2E+001 

2.3E+OOO 
2.0E-001 
6.7E-002 
2 2E-003 

1 4E-001 
4.1E-002 
1.6E-Il04 
1.2E•001 
1 9E-003 
2.0E-006 
4 1E-001 

1.8E-003 
9.4E-002 
9.1E-003 
2.0E-004 
3.6E-007 
2.7E-007 
2.9E-004 
1.2E-004 
2.9E-003 
1.6E-004 
2.9E-005 
J.JE-004 
6.1E-Il03 
S.OE-002 
J.SE-004 

LSE-001 

1.1E-005 
2.7E-Il03 
1.0E-Il01 

1.7E-003 
1 9E-004 
5.0E-004 
4.2E..Q06 
2.BE-003 

1.2E-005 
3.JE-Il06 
1.9E-002 
4.5E-006 
3.2E+001 

2.5e-~-ooo 

2 2E-001 
7.1E-002 
2.4E-003 

1.4E-001 
4.4E-002 
1.7E-004 
1.2E+001 
1.9E-Il03 
2.1E-Il06 
4.1E-001 

1.9E-003 
9.8E-002 
9.4E-003 
2.2E-004 
J.BE-007 
2.8E-007 
3.1E-004 
1.JE-004 
3.1E-Il03 
1.7E-Il04 
3.1E-Il05 
3.6E-Il04 
6.5E-Il03 
8.6E-Il02 
4.1E-004 

1.6E-001 

1.2E-Il05 
2.8E-003 
1.0E-001 

N-Nitrosodiphenylamine 
Pentachforophenof 
Phenol 

1.7E-Il10 HE-009 2.6E-OD9 

Nickel 
N-Nitrosodiphenylamlne 
Pentachlorophenol 
Phenol 

liver 6.6E-006 9.5E-OD5 1.0E-QD.I 
liver 1.4E-006 2.0E-005 2.2E-005 

1.2E-Il08 

liver l.OE-005 1.5E-004 1.6E-004 
liver 4.5E-Il04 6.5E-003 7.0E-003 
liver 1.5E-Il05 2.2E-Il04 2.3E-Il04 
liver J.JE-003 4.7E-002 5.1E-002 

Toluene Toluene liver 4.2E-004 6.1E-{)03 6.5E-003 
Trichloroethane 1.0E-009 1.5E-008 1.6E-{)08 Trichloroethane liver 2.2E-003 3.2E-{)02 3.4E-{)02 

~~============~==========~==================~V~e~na~d~;u~m~==========~==========~====~====~========~==========~~V~e~na~d~;u~m~==========~==~a~~~u~la~ro~~==~~4~.9~E~-Il~Q.4~==~==~~==~==~7~.1~E~~~3==~==~7~.6~E~~3~~~ 

Pyrena 
Selenium 
Styrene 

Pyrena 
Selenium 
Styrene 

1.9E-Il07 Tetrachloroethane 1.8E-Il07 T etrachloroethene 



Fite· Area3CT wk4 \ TT SUfi! cTa3CT 

Medium Exposure 
Medium 

I 

Current 

Trespasser 

Adolescent 

Exposure 
Point 

Chemical 

Table 6-3-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Se!Vices Site 

Carcinogenic Risk 

I 

Chemical 

Inhalation Total 

lc-------------~----------~------------------!~~--~~--------~----------~----------~--------~---E~·~~::~~--~----------~--~. Xylenes (total) Xylenes (total) 

Ingestion Dermal Primary 

Taro~an 

fetoto~c 

AIR Area 3, Surface Soil (0' to 2') 

Zinc 

1 , 1-0ichloroethane 
1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethsne 

(Total) 

1 , 1 ,2 .2-Tetrachloroelhane 
1,2-0ichlorobenzene 
1,2-0ichloroethane 

1.2-0ichloroethene (Iota!) 
1,2-0ichloropropane 

1,2,4-Trichlorobenzene 

1,4-0ichlorobenzene 

2-Hexanone 
2-Methytnaphthalene 
2-Methylphenol 

2,4-Dimethylphenol 
2,4,5-Trichlorophenol 

2,6-Dinitrotoluene 
3,3'-Dichlorobenzidlne 

4-Methyl-2-pen!anone 
4-Methylphenol 
4,4"-000 

4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
alpha-BHC 

Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,l)perytene 
Benzo(k)nuoranthene 
Benzyl Alcohol 
Beryllium 

be1a-BHC 
bis(2-Chloroethyl) ether 
bis(2-E1hylhexy1)ph1hala1e 
Butytbenzylphthalale 

Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chromlum3+ 
Chromium6+ 
Chrysene 
cis-1,2-0ichloroethone 

Cobalt 

Copper 
Cyanide (total) 

Oibenzofuran 

2.4E-007 

1.65E-014 
1.BSE-012 

2.61E-010 

5.44E-012 

1.11E-015 

2.68E-013 
5.44E-015 

4.77E-013 
5.34E-013 
5.52E-013 
1.81E-012 
9.28E-012 

5.43E-010 

1.23E-014 

2.66E-013 
2.96E-015 
2.63E-009 
1.31E-013 

2.14E-011 

8.14E-010 

1.72E-010 

3.5E-006 

1.7E-014 
1.8E-012 

2.6E-010 

5.4E-012 

1.1E-015 

2.7E-013 
5.4E-015 

4.8E-013 
S.lE-013 
S.SE-013 
1.8E-012 
9.3E-012 

5.4E-010 

1.2E-014 

2.7E-013 
3.0E-015 
2.6E-009 
1.3E-013 

2.1E-011 

8.1E-010 

1.7E-010 

Zinc 

1, 1-Dichloroethane 
1,1.1-Trichloroethane 

(To1al) 

1.1 .2-Trichloroethane 
1.1.2,2-Tetrachloroethane 
1,2-0ichlorobenzene 
1,2-0ichloroethene 
1 ,2-0ichloroethene (total) 
1,2-Dichloropropane 
1,2.4-Trichlorobenzene 

1 ,4-Dichlorobenzene 
2-Butanone 

2·Hexanone 
2-Melhytnaphthalene 
2-Methylphenol 
2.4-Dimethylphenol 
2,4,5-Trichlorophenol 

2.6-0initrotoluene 
3.3" -Dichlorobenzldine 
4--Methyt-2-pentanone 

4-Melhylphenol 
4,4'-DDD 
4,4'-DDE 
4,4'-0DT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
atpha-BHC 

Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-125-4 
Aroclor-1260 
Arsenic 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthane 

Benzo(g,h,l)peryfene 
Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-E1hylhe.y1)ph1ha1a1e 
Butylbenzytphthalale 

Cadmium 
Carbon Olsulflde 

Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium6+ 
Chrys.ene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Oibenzofuran 

thyroid 

kidney 
liver 
liver 
liver 

low body weight 
circulatory 

liver 

liver 
CNS 
CNS 

CNS 

liver 

res:piratory 

fetotmdc 
bloOd disorders 

respiratory 

liver 

liver 
liver 

respiratory 

Non-Carcinogenic Hazard Quotient 

Ingestion 

3.7E-005 
6.7E-003 
2.5E-001 

Inhalation 

7.56E-006 
4.09E-006 

2.18E-004 
2.B7E-004 

3.67E-004 
1.64E-006 

1 51E-007 
6.35E-010 
6.18E-003 

5.14E-005 

5.09E-005 
1.54E-003 

7.78E-007 

3.12E-011 
7.41E-004 
1.64E-002 

Dermal 

6.DE-004 
3.2E-001 
4.8E+001 

l Total 
~p~ 

6.4E-004 
3 JE-001 

· · · 4.se-..·a·a·1- · · · 

7.6E-006 
4 1E-006 

2.2E-004 
2.9E-004 

3 7E-004 
1.6E-006 
1.5E-007 
6.4E-010 
6.2E-003 

5.1E-005 

5.1E-005 
1.5E-003 

7.8E-007 

3.1E-011 
7.4E-004 
1.BE-002 



Scenario Timeframe: Current 

Receptor Population. Trespasser 

RecefliDrAger Adolescent 

Ftle· AreaJCT wk4 \ TT sum cTa3CT 

Medium Exposure 

Medium 

Table 6-3-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

I 

Chemical Non-Carcinogenic Hazard Quotient L I ~•po~u<e J Chem;cal Ca<dnogen;c R;sk -~ 
Pmnl rori 

~~------------~---------- !!~~~~~--------~---'"_g_•_''_;o_"--~--1-nh_'_''_'io_n __ ~-----D•_'_m_''--~~--~E~~~~re ~~~~~~--------~~T~a~:~~~~'"~~---'"_""_'_"o_n __ ~ ___ '"_h_'_''_"o_n __ ~---D-•_•m_'_'--~---~E~~~~re J 
Diethylphthalate I Dielhylphthalate 
Oimethylphthalate Dimethylphlhalate 
Di-n-buty1phlhalate Di-n-butylphthalate 
Di-n-octylphthalate Oi-n-octyfphlhatate 
Endrin ketone Endrin ketone 
Ethyl Benzene Ethyl Benzene 
Fluoranthene Fluoranthene 
Fluorene 

Heptachlor 

Hep1acl'llor epoxide 

He11achlorobenzene 

Hel'achlorobutadiene 
Hexane, n-

lndeno(1,2,3--cd)pyrene 
lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 
m,p-xylene 

Naphthalene 

Nickel 
N-Nitrosodiphanytamine 

ortho-xylene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

Selenium 

Silver 

Styrene 

Tetrachloroethane 
Thallium 

Toluene 

Trichloroethane 

Vanadium 

Vlnyt Chloride 

Xylenes (total) 

Zinc 
total 

7.77E-ll15 

7.50E-015 

2.13E-017 
2.79E-015 

4.47E-011 

2.92E-009 

2.4SE-ll09 

1.14E-010 

7.BE-015 

7.5E-015 

2.1E-017 
2.8E-015 

4.5E-011 

2.9E-009 

2.5E-ll09 

1.1E-010 

·------······ · i:oe-ilos· · ·- 1.oE-11os 

Total Risk Across Surface Soil CJ:"~ 
Total Risk Across All Media and All Exposure Routes r==:R~ 

Fluorene 

Heptachlor 

Heplachlor epolride 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexane, n­

lndeno(1,2.3-cd)pyrene 
lsophorone 

Lead 

Manganese 

Mercury 
Methylene Chloride 

m,p..xylene 

Naphthalene 

Nickel 
N-Nitrosodlphenylamine 

ortho-rylene 

Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrone 

Selenium 

Silver 

Styrene 

T etrachloroethene 

Thallium 

Toluene 

Trichloroethene 

Vanadium 

Vinyl Chloride 
Xyfenes (total) 

Zlnc 
(Iota I) 

respiratory 

liver 
kidney 

respiratory 

CNS 

respiratory 

circulatory 

respiralory 

CNS 

liver 

CNS 
respiratory 

CNS 

CNS 

1.59E·004 

J.OBE-004 

3.40E-007 

4.41E-006 

3.04E-003 

1.3BE-005 

1.46E-003 

4 SBE-003 

1.6E-004 

J.1E-004 

3.4E-007 

4.4E-006 

J.OE-003 

1.4E-005 

1.SE-ll03 

4.7E-003 

J.sE-1102 · · · - · · 3:s·e-ilo2 · · 
Total Hazard Index Across Surface Soil ~~ 

Total Kidney HI: I 1.2E•001 
Total Skin HI: I 3.2E•001 

Total Thyrokt HI: I 3.3E-ll01 

Total Uver HI: I 3.2E•OOO I 
Total Circulatory System HI: I 2. E-1101 I 

T alai CNS HI: I 1.1E-ll02 I 
Total Fetotoxic HI: I 6.9E-ll04 I 
Total Gl Tract HI: I 1.7E-ll03 I 

Total Respiratory HI: I 3.3E-003 I 
Total Eyes HI: 1.2E-IIOS I 

Total Reprodudive HI: O.OE•OOO I 
Total Mammary HI: 1.7E-ll04 I 

Total Adrenal HI: O.OE+OOO I 
Total Heart HI: c:::nt-ML:J 

Total Skeletal System HI: ~~ 
Total Thyroid HI: I 3.3E..Q01 I 

Total Blood Di:sordeni HI· I 3.9E..Q03 I 



Medium 

Soil 

Scenano Tuneframe. ruture 
Receotor Population: lrespasser 
H~Pto~Q!r ,Molescen 

E);posure 

Medium 

Soil 

I 

Exposure 
Point 

Chemical 

Area 3, Soil {Q' \o 10') 1,1-0ichloroe1hane 
1,1,1-Trichloroelhane 
1,2-0ichlorobenzene 
1,2-0ichloroelhane 

1.2-0ichloroelhene (total) 
1 ,2-0/chloropropane 
1,4-0ichlorobenzene 
2-Butanone 

2-Hexanone 

2-Melhyloaphthalene 
2-Methylphenol 
2.4-0imelflylphenol 
2.4-0initrololuene 

2,.4,5-TriChlorophenol 
4-Met hyl-2-pentan one 
4-Melflylphenol 
4-Nitrophenol 

4,4'-DDD 
Acenaphthene 
Acetone 
A.lumlnutn 

Anthracene 

Antimony 

Arodor-1242 
Aroctor-1.248 

Arocfor-1254 

Arodor-1260 
Arsenic 

Barium 
Benzene 

Benzoic Acid 

Benzo(a)anlhracene 
Benzo(a)pyrene 

Benzo(b)nuoranthene 
Benzo(k)nuoranlhene 
Beryllium 
bls(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmlurn 

Chlorobcnzene 
Chloroform 

Chromium 3+ 
Chrysene 
cls-1,2-Dichloroethene 
Co baH 
Copper 

Cyan+de (total) 
Ofbenzofuran 

Dlbenzo(a.h}anthracene 
Olethylphthalate 
Oimethylphthalate 

m-n-butylphthalate 
01-n-odylphthalate 

Ethyl Benzene 
Fluoranthene 
Fluorene 

lndeno(1.2,l-cd)pyrene 
Iron 

lso~horone 

load 
Manganese 

Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

Ingestion 

3.1E-009 

t.BE-009 
9.4E-011 

1.5E-009 

2.4E-005 
I.IE-005 
3.7E-006 
3.0E-006 
1.9E-006 

1.8E-006 

HE-008 
4.3E-007 
1.2E-007 
1.2E-008 

5.3E-006 

2.6E-012 

4.9E-010 

8.3E-008 

2.5E-008 

1.4E-007 

American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal 

1.4E-OD7 

7.0E-008 
4.2E-009 

8.7E-008 

I.OE-003 
4.7E-004 

1.8E-004 
1.3E-004 
9.0E·005 

9.0E·005 

3.3E-008 
2.2E-Oo5 
5.3E-006 
5.3E·007 

1.2E-010 

5.3E-008 

4.1E-006 

I.IE-008 

6.4E-006 

Total 
Exnosure 

1.4E-007 

7.1E-006 
4.2E-009 

6.8E-008 

I.IE-003 
4.8E-004 
1.9E-004 
1.4E-004 
9.2E-005 

9.2E-005 

3.3E-006 
2.3E-005 
5.4E-006 
S.<&E-007 

2.4E-004 

1.2E-010 

5.3E-008 

4.2E-006 

1.1E-006 

6.5E-006 

Chemical 

1 ,1-0ichtoroe\haoe 

1.1,1-Trichloroethane 
1.2-0iclllorobenzene 
1,2-0ichloroethane 
1,2-0ichloroethene (total) 
1 .2-0icllloropropane 
1,4-0ichlorobenzene 
2-Butanone 
2-Hex:anone 

2-Methylnaphthalene 
2-Methytphenol 
2,41-0imelhytphenol 
2,4-0initrololuene 
2,4,5-Trichlorophenol 
4-Melhyl-2-penlanone 
4-Melhylpflenof 
4-Nitrophenol 

4,4'-DDD 
Acenaphthene 
Acetone 

Aluminum 

Anthracene 

Antimony 

A roc! or -1242 
Aroclor-1248 

Aroclor -1254 
Aroclor-1260 
Arsenic 

Barium 

Benzene 
Benzoic Add 
Benzo(a}anthracene 
Benzo(a)pyrene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Beryflium 
bls(2-Ethylhexyl)phthalate 
Butylbenzytphthalate 
Cadmium 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chrysene 
cls-1 .2-0ichtoroethene 
Cobalt 

Copper 
Cyanide (total) 

Dibenzofuran 
Dibenzo(a,h)anthracene 
Oiethylphthalate 

Oimethylphthalate 
Di-n-butylphthalate 

Di-n-oc:tylphlhalate 
Ethyl Benzene 
Fluoranthene 

Fluorene 
lndeno(1,2.3-cd}pyrene 
Iron 

l.sophorone 
lead 
Mannanese 

I 

Primary 
Target Organ 

circulatory 
liver 

CNS 
fetoloxic 
kidney 

Gtlract 

Gllrad 
liver 

CNS 
Gllrad 

liver 
generalized 

CNS 
kidney 
liver 

respiratory 

CNS 
liver 

eyes 

fetotoxic 
circulatory 

Gltract 

skin 

liver 
liver 

liver 

drculatory 
circulatory 

blood disorders 

Gltract 

kidney 
liver 

mammary 
kidney 
liver 

circulatory 

liver 
liver 

circulatory 

heart 
liver 

liver 
dec growth rate 

low body wt 

Gltrad 

liver 

liver 

kidney 
skeletal 

kidney 
CNS 

kldnev 

Non-Carcinogenic Hazard Quotient 

Ingestion 

8.6E-006 
1.9E-001 
3.3E-006 
1-"E-005 
1.5E-003 

1.6E-006 
8.4E-002 
4.9E-006 
5.3E-003 
2.1E-004 
I.BE-003 
2.1E-004 
8.6E-007 
3.9E-001 
2.2E-003 
4.2E-006 

B.OE-006 
1.7E-001 
9.1E-003 
2.0E-006 
1.9E-001 

1.1E+OOO 

5.2E-002 
4.6E-002 
2.5E-001 
2.9E-005 

3.8E-004 
2.3E-001 
1.7E-004 
8.6E-001 
2.5E-002 
5.1E-007 
1.3E-003 

1.1E-006 
1.3E-003 
7.3E-002 
1.7E-003 
6.1E-005 

3.2E-006 
8.1E-007 
1.2E-003 
9.8E-004 
1.2E-OOI 
7.7E-005 
I .2E-005 

1.2E-OD1 

9.1E-003 

3.9E-002 

Inhalation Dermal 

3.8E-004 
B.SE+OOO 

1.5E-004 
6.0E-004 
a 4E·D02 

6.9E-005 
3.9E+DOD 

2.2E-004 
2.3E-001 
9.4E-003 
8.9E-002 
1.3E-002 
4.7E-005 
1.7E+D01 
1.5E-001 
1.8E-004 

2.6E-004 
9.7E+ODO 

4.0E-001 

8.9E-005 
8.5E+002 

S.5E+001 

2.4E+OOO 
2.DE+OOO 
1.2E+D01 

1.3E-003 

1.7E+OOO 
9.9E+OOO 
7.4E-003 
1.5E+003 
3.8E+OOO 

2.3E-005 
1.4E+001 

4.9E-005 
5.5E-002 
S.4E+OOO 
1.5E-001 

3.6E-003 

1.4E-004 

3.6E-005 
5.5E-002 
4.2E-002 
S.SE+OOD 
3.4E-003 
S.SE-004 

5.2E+OOD 
4.0E-001 

1.7E+OOO 

Total 

Exoosure 

3.9E-004 
8.7E+OOO 
1.5E-004 
6.2E.-004 
6.6E-002 

7.1E-005 
4.0E+DOO 

2.2E-004 
2.4E-OOI 
9:6E-003 
7.1E-002 
1.4E-D02 
4.8E-DOS 

1.7E+001 
1.5E-001 

1.9E-004 

2.7E-004 
9.8E+OOO 
4.1E-001 

9.1E-005 
8.5E+002 

5.8E+001 

2.4E+DOO 

2.1E+ODO 
1.3E+OD1 

1.3E-003 

1.7E+OOD 
1.0E+001 
7.5E-003 
1.5E+003 
3.6E+OOD 
2.4E-005 
f.4E+OOf 

S.OE-005 
S.BE-002 
5.5E+OOO 
1.SE-001 

3.7E-003 

1.4E-004 

3.7E-005 
5.6E-002 
4.3E-002 
5.7E+OOO 

3.5E-003 
5.6E-004 

S 3E+DOO 
4.1E-001 

1.8E+ODO 
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Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dennal Total 

Chemical 

Ex~ L__ _______ L_ ________ L __________ ~L ______________ L-------~---------L ________ L_~ 
Mercury 

Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

N-Nitrosodiohenylamine 

ortho-xylene 

Pentachlorophenol 

Phenol 

Pyrene 
Selenium 

Silver 

Styrene 

Telrachloroethene 

Thallium 

Toluene 

Trichloroethene 
Vanadium 

Xylenes (Iota!) 

Zinc 

AIR Area 3, Soil (0' to 101 1.1-0ichlor{)ethane 

(total) 

1,1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
1, 1.2.2-Tetrachloroethane 

1.2-0ichlor{)benzene 
1 ,2-0ichlort)elhane 

1 ,2-0ichtoroethene (total) 

1.2-0ichloropropane 

1 ,2,4-Trichlorobenzene 
1.3-0ichlorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 
2-Melhyfnaphthalene· 

2-Methylphenol 

2,4-0ichlorophenot 

2,4-0imelh"tlphenol 
2,4-0initrotoluene 

2,4.5-Trichlorophenot 
2,6-0initmtotuene 

3,3'-0ichlorobenzidine 

4-Methyl-2-pentanone 

4-Melhylphenol 

4-Nitmphenol 

4.•·-ooo 
4,4"-DDE 
4,4"-DDT 

Acenaphthene 

Acenaphlh"tlene 
Acetone 

Aldrin 
alpha-BHC 

Anthracene 
An!Jmony 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

8 GE-010 6.8E-008 6.9E-OOB 

8.1E-OOB 3.6E-006 3.7E-OOB 

1.0E-004 4.4E-003 4.5E-003 

B.BE-006 4.0E-004 4.1E-004 

1.6E-004 7. 1E-003 7.3E-003 

3.7E-010 3.7E-010 
B.BE-010 B.BE-010 

2.3E-OOB 2.3E-OOB 

5.9E-010 5.9E-010 

7.7E-014 7.7E-014 

1 .2E-011 1.2E·011 

2.4E-013 2.4E-013 

4.7E-011 4.7E-011 

3.7E-011 3.7E-011 

2.6E-011 2.6E-011 

9.1E-011 9.1E-011 

1.3E-010 1.3E-010 

Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

N-Nitrosodiphenytamine 

ortho-xylene 

Pentachlorophenol 

Phenol 

Pyrene 
Selenium 
Silver 

Styrene 

T etrachloroethene 

Thallium 
Toluene 
Trtchloroethene 

Vanadium 

Xylenes (total) 

Zinc 

1 , 1-0ichloroethane 
1, 1.1-Trichloroethane 
1,1,2· Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.2-0ichlorobenzene 

1,2-0ichloroethane 
1.2-0ichloroethene (total) 

1,2-0ichloropropane 
1,2,4-Trtchforobenzene 

1.3-0ichlorobenzene 

1.4-0ichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methyfnaphthalene 

2-Methylphenol 

2,4-0ichlorophenol 

2.4-0imethytphenol 

2.4-0inilrotoluene 

2,4,5-Trichlorophenol 
2,6-0initrololuene 

3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 
4-Methylphenol 

4-Nitmphenol 

4,4"-DDD 

4,4"-DDE 
4,4"-DDT 

Acenaphthene 

Acenaphthylene 

Acetone 
Aldrin 

alpha-BHC 
Anthracene 

Antimony 
Amclor-1242 
Amclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Non-Carcinogenic Hazard Quotient 

=I Primary Ingestion Inhalation Dennal Total 
Ta~et Oman Ex~ 
low body wt 

liver 2.3E-005 1.8E-003 l.BE-003 
fetotoxic 3.0E-005 1.5E-003 1.5E-003 

circulatory 1.7E-002 7.6E-001 7.8E-001 
low body 'HI S.OE-003 4.4E+OOO 4 4E+OOO 

fetoloxic 1.7E-005 B.3E-004 8 SE-004 
liver 2.7E-004 1.2E-002 1.2E-002 
liver 7.3E-004 3.2E-002 3.3E-002 
liver 7. 1E-005 3.1E-003 3 2E-003 
liver 1.6E-002 7.0E-001 7.2E-001 
skin 3.2E-002 6.6E+OOO 6.7E+OOO 
liver 7.9E-004 3.5E-002 3.5E-002 
liver 2 3E+OOO 1.0E+002 1.0E+002 

1.1E-002 4.BE-001 4.9E-001 
liver 3.3E-001 1.SE+001 1.SE+001 
liver 1.6E+OOO 7.2E+001 7.4E+001 

circulatory 3.5E-003 1.5E-001 1.6E-001 
fetotoxic 2.5E-002 1.2E+OOO 1.3E+OOO 
thyroid 2.7E-002 3.9E+OOO 3.9E+OOO --------------

(total) 8.4E+OOO 2.7E+003 2 7E+003 

kidney 5.3E-005 5.3E-005 
liver S.OE-003 S.OE-003 
liver 
liver 

low body weight 8.4E-004 8.4E-004 
circulatory 2. 1E-003 2.1E-003 

3.6E-003 3.6E-003 

fiver B.SE-006 B.SE-006 

respiratory 8.7E-011 8.7E-011 

liver 1.4E-006 1 4E-006 

CNS 2.BE-007 2.BE-007 

CNS 2.6E-OO~ 2.BE-002 

CNS 2.2E-OO~ 2.2E-002 

liver 

respiratory 

fetotoxlc 1 .9E-004 1.9E-004 
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Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Primary --r Ingestion Inhalation Dermal Total 
1.~--------~L----------L------------~L_ ________________ -L----------~----------~----------L--EE~x~!~----------------~~~TEB~~~~----------~-----------L----------~~E~x~ 

Benzene S.BE-007 S.BE-007 Benzene ! blood disorders 1.4E-001 t.4E-001 
Benzoic Acid Benzoic Acid 
Benzo{a)anthracene Benzo(a)anthracene 
Benzo{a)pyrene 3.6E-012 J.SE-012 Benzo(a)pyrene 
Benzo(b)fluoranthene Benzo(b)fluoranthene 
Benzo(g,h,i)peryfene Benzo(g,h,i)perylene 
Benzo(k)fluoranthene Benzo(k)fluoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroelhyl) ether 
bis(2-Ethylhexyl)phlhalate 
Butylbenzylphlhalate 
Cadmium 
Carbon Disulfide 
Chlombenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cls-1 .2-0ichloroethene 
Co batt 

Copper 
Cyanide (total) 
Dibenzofuran 
Oibenzo(a,h)anthracene 

Dieldrin 
Dlethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-odylphthalate 
Endosulfan I 
Endrin 

Endrin ketone 
Ethyl Benzene 
Fluoranlhene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxlde 
Hexachlombenzene 
Hexaehlorobutadiene 
Hexane. n­
lndeno(1,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chlor1de 
m,p-xylene 
Naphthalene 
Nickel 
N-Nilrosodiphenylamine 
orlho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Phlhalic anhydride 

Pyrene 

Selenium 
Silver 

S.OE-012 
1.3E-013 
1.3E-007 
1.7E-011 

2.1E-009 

S.4E-008 

8.2E-009 

6.3E-014 

6.9E-01S 
7.0E-014 
6.6E-014 
1.9E-018 
1.3E-013 

9.3E-009 

S.OE-012 
1.3E-013 
1.3E-007 
1.7E-011 

2.1E-009 

S.4E-008 

8.2E-009 

8.3E-014 

8.9E-01S 
7.0E-014 
6.8E-014 
1.9E-016 
1.3E-013 

9.3E-009 

Benzyl Alcohol 
Beryllium. 

beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthaiate 
Butylbenzylphthaiate 
Cadmium 
Carbon Oisul fide 
Chforobenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chrysene 
cis-1,2-0ichloroelhene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Dibenzo{s,h)anthracene 

Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalale 
Di-n-octyfphthalate 
Endosulfan I 
Endrin 
Endrin ketone 
Ethyl Benzene 
Fluoranlhene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n­
lndeno(1.2.3-c:d)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodlphenytamlne 
ortho-xylene 
Penlachlorophenol 
Phenanthrene 

Phenol 
Phthalic anhydride 

Pyrene 
Selenium 
Silver 

respiratory 

liver 

liver 
liver 

resplralory 

respiratory 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

1 .JE-006 

2.4E·011 
3.9E-002 
9.3E-002 

1 .BE-003 

1.2E-009 

B.SE-004 
UE-006 
7.8E-005 

3.4E-002 

1.3E-006 

2.4E-011 
3.9E-002 
9.3E-002 

1.BE·003 

1 .2E-009 

6.5E-004 
1 .4E-006 
7.8E-OOS 

3.4E-002 
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Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I ~ =~'"'.-'"m-~;;;;~; 1 Ex~~~:1re Chemical Carcinogenic Risk Chemicalb ~----- Non-Carcinogenic Hazard Quotienl l 
lngesllon Inhalation Dermal Tolal Primary ~Ti"Qesllon Inhalation Dermal Tolal -1 

~----~------~~--------~--------~--------~-----~~E~x,p~!~----------- ~eiO~~--------~-----c------~--~Ex~l Styrene Styrene I CNS 4.6E-004 4.6E-004 

Tetrachloroethene. 1.4E-007 1.4E-007 Tetrachloroethene hver 6.1 E-003 6.1 E-003 

Thallium 

Toluene 

Trichloroethene 
Vanadium 

Vinyl Chloride 
Xylenes (total) 

Zinc 
total 

I JE-006 t.JE-006 

5.2E-009 5.2E-009 

2.3E-006 2.3E-006 
Total Risk Across Subsurface Soil 7.3E-003 

Total Risk Across All Media and All Exposure Routes I Reserved 

Thallium 

Toluene 
Trichloroethene 

Vanadium 
Vinyl Chloride 

Xylenes (total) 

Zinc 
(total 

CNS 
respiratory 

CNS 
CNS 

2.2E-002 

4.0E-001 

Total Hazard Index Across Subsurface Soil 

Total Ktdney HI. 

Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 

Total CNS HI: 

Total Fetotoxic HI: 

Total Gt Tract HI: 

Total Respiratory HI: 

Total Eyes Hl: 

Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 

Total Hear1 HI: 

Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

2.2E-002 

4.0E-001 
VE +003 =:::J 

t.SE+OOJ =:::J 
8.5E+002 I 
3.9E+000 I 
3.2E+002 I 
3.8E+OOO I 
e.•E-002 =:::J 
1.1E+001 I 
2.4E-001 =:::J 
t.BE-001 I 
VE-oo• I 
O.OE+OOO I 
7.5E-003 I 
O.OE+OOO=:::J 
5.6E-002 
5.6E-004 

3.9E+OOO 
1.3E+001 
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Table 6-3-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

fjl,.· Aree~J.~•\[f_sum h"'"'"'"'·"''<'==p======u===========r============o===========jj'========="f"=================c========= 

' ,_ '"- ~-~- '"- ' """'-~"-"'"~' II Medium E~tpos.ure 

Medium Point 
Ingestion Inhalation Dermal Total 1---,P;:;rim=aTY:::---r-o:,nc::g:::es'"no"'n:----,--;ln:;:hc::a;::la"'tio:c:-n -T-----;D'"'e"'rm"'accl--r-~Total 

l~=~~======~f.==~~~~~~~~L~~~~~~===f======i==~==~=====?=~E~·~~~s~u·~·=~['j~~~~~~===f==T~a~"9g••~IO~IT~g,an~~==~~~==t=======~~~~=~=~E~x~oco~s~uT~e=~l 
Soil Soil ! Area 3, Soil (0' to 10') 1"1,1-Dichloroethane 1,1-Dichloroethane circulatory 2.2E-006 13.2E-005 3.4E-005 

1.1,1-Trichloroethane 1,1,1-Trichloroethane liver S.OE-002 7 .2E-001 7.7E-001 
1,2-Dichlorobenzene 1,2-Dichlorobenzene CNS 8.6E-007 1.2E-005 1.3E-005 

1 ,2-Dichloroethane 6.9E-011 1.0E-009 1.1 E-009 1 ,2-Dichloroethane fetotox1c 3 SE-006 5.1 E-005 5.5E-005 
1,2-Dichloroethene (total) 1 ,2-Dichtoroethene (total) kidney 3.8E-004 5.5E-003 5 9E-OOJ 
1,2-Dichloropropane 3.5E-011 5.1 E-010 5.4E-010 1,2-Dichtoropropane Gl tract 
1,4-Dichlorobenzene 2.1 E-012 J.OE-011 J.2E-011 1 A-Dichlorobenzene Gltract 
2-Butanone 2-Butanone liver 
2-Hexanone 2-Hexanone CNS 

2-Methylnaphthalene 2-Methylnaphthalene Gl tract 

2-Methylphenol 2-Methylphenol liver 
2,4-Dimethylphenot 2,4-Dimethylphenol generalized 

2,4-Din;trofo/uene 2,4-Dinitrololuene CNS 

2,4,5-Trichlorophenol 2,4,5-Trichlorophenol kidney 
4-Methyl-2-pentanone 4-Methyl-2-pentanone 
4-Methylphenol 4-Methylphenol 
4-Nitrophenol -4-Nitrophenol 
4,4'-DDD 3.4E-011 4.9E-010 5.2E-010 4,4'-DD[) 

Acenaphthene Acenaphthene 

Acetone 
Aluminum 

Anthracene 
Antimony 

Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(e)anthracene 
Benzo(a)pyrene 

Benzo(b)nuoranlhene 

Benzo(k)fluoranthene 
Beryllium 
bls(2-Eihylhexyl)phlhalale 
Butylbenzylphthalate 
Cadmium 

Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Oibenzofuran 
Dibenzo(a,h)anlhracene 

Diethyfphthalate 
Dlmethytphthalate 
01-n-butylphthalate 
01-n-octytphthalate 
Ethyt Benzene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cd)pyrene 

Iron 
lsophorone 

Lead 
Manganese 

5.3E-007 

2.4E-007 
8.3E-008 
6.8E-008 
4.3E-008 

4.1E-008 

1.6E-009 

9.6E-009 
2.7E-009 

2.7E-010 

1.2E-007 

5.7E-014 

1.1E-011 

1.9E-009 

5.6E-010 

3.2E-009 

7.6E-006 
3.4E-006 
1.3E-006 
9.7E-007 
8.5E-007 

6.5E-007 

2.4E-008 
1.6E-007 

3.9E-008 
3.9E-009 

1.7E-006 

8.6E-013 

3.9E-010 

J.OE-008 

8.1E-009 

UE-008 

8.1E-006 
3.7E-006 
1.4E-006 

1.0E-006 
7.0E-007 

6.9E-007 

2.5E-008 
1.7E-007 

4.1E-008 
4.1E-009 

1.8E-006 

9.2E-013 

4.0E-010 

3.1E-008 

8.7E-009 

4.9E-008 

Acetone 
Aluminum 

Anthracane 
Antimony 

Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzen~ 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Beryllium 
bls(2-Ethylhexyl)phthalate 
Butylbel"lzylphthalate 
Cadmium 

Chlorobenzene 
Chloroform 
Chromll.lm3+ 
Chrysene 

cls-1,2-Dichloroethene 
Cobalt 
Copper 

Cyank:le (total) 
Dibenzoruran 
Dibenzo(a,h)anthracene 
Oiethylphthalate 
Olmethytphthalate 
Oi-n-butylphthalate 
Di-n-octylphthelate 
Ethyt Benzene 
Fluoranthene 
Fluorene 

lndeno(l ,2,3-cd)pyrene 
Iron 
lsophorone 

Lead 
Manganese 

liver 
respiratory 

CNS 
liver 
eyes 

fetotoxic 
circulatory 

Gltract 
skin 
liver 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gltrect 

kidney 
liver 

mammary 
kidney 
liver 

circulatory 
liver 
liver 

circulatory 
heart 
liver 

liver 
dec growth rate 

lowboclywt. 
Gltract 

liver 

liver 
kidney 

skeletal 

kidney 

CNS 
kidney 

4.1E-007 

2.2E-002 
1.3E-006 
1.4E-003 

5.5E-005 
4.1E-004 
S.SE-005 

2.2E-007 
LOE-001 
5.8E-004 
1.1E-006 

1.6E-006 
4.5E-002 

2.4E-003 
5.3E-007 
5.0E-002 

2.9E-001 

1.3E-002 
1.2E-002 
S.SE-002 
7.6E-006 

9.9E-005 
5.9E-002 
4.3E-OOS 
2.2E-001 

S.SE-003 
1.3E-007 
3.3E-004 

2.9E-007 
3.2E-004 
1.9E-002 
4.4E-004 

2.1E-005 

8.2E-007 
2.1E-007 
3.2E-004 
2.5E-004 
3.0E-002 
2.0E-005 
3.2E-006 

3.1E-002 
2.4E-003 

1.0E-002 

S.9E-006 
3.3E-001 
1.8E-005 

2.0E-002 
8.0E-004 

5.9E-003 
1.1E-003 
4.0E-006 
1.4E+OOO 
1.3E-002 
1.6E-005 

2.2E-005 
8.2E-001 

3.4E-002 
7.6E-006 
7.2E+001 

4.7E+OOO 

2.0E-001 
1.7E-001 
1.1E+OOO 
1.1E-004 

1.4E-001 
8.4E-001 
6.2E-004 
1.3E+002 

3.1E-001 
2.0E-006 
1.2E+OOO 

4.2E-006 
4.7E-003 
4.6E-001 

1.3E-002 
J.OE-004 

1.2E-005 
3.0E-006 
4.7E-003 
3.6E-003 
4.7E-001 
2.9E-004 
4.8E-005 

4.4E-001 

3.4E-002 

1.5E-001 

6.3E-006 
3.5E-001 
2.0E-005 
2.1E-002 

B.SE-004 
6.3E-003 
1.2E-003 

4.2E-006 
1.5E+OOO 
1.3E-002 
1.7E-005 

2.4E-005 
8.6E-001 

3.6E-002 
8.1E-006 
7.2E+001 

5.0E+OOO 

2.2E-001 
1.9E-001 
1.1E•ODO 

1.2E-004 

1.4E-001 
9.0E-001 
6.7E-004 
1.3E+002 
3.1E-001 
2.1E-008 
1.2E+OOO 

4.5E-008 
S.OE-003 
4.8E-001 
1.3E-002 
3.2E-004 

1.3E-005 
3.2E-006 
5.0E-003 
3.8E-003 
5.0E-001 
J.1E-004 
S.OE-005 

4.7E-001 
3.6E-002 

1.6E-001 
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Mercury 

1------------1---AI~R---1 Area 3, Soil (0' to 10') 

Methylene Chloride 
m,p-xylene 

Naphthalene 

Nickel 

N-Nilrosodiphenylamine 
ortho-xylene 

Pentachlorophenol 
Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Telrachloroethene 
Thallium 

Toluene 
Trichloroethane 

Vanadium 
Xylenes (total) 

Zinc 

1, 1-Dichloroethane 

1, 1,1-Trichloroethe~e 
1, 1,2-Trichloroethane 

1, 1,2.2-Tetrachloroethane 

1,2-Dichlorobenzene 
1,2-0ichloroethane 

1.2-0ichloroethene (total) 

1.2-0ichloropropane 

1,2,-4-Trichlorobenzene 
1.3-Dichlorobenzene 

1.4-Dichlorobenzene 
2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 

2,4-0ichlorophenal 
2.4-Dimethylphenol 

2,4-Dinitrotoluene 

2,4,5-Trichlorophenol 
2,6-Dinitrotoluene 

3,3'-Dichlorobenzidine 
4-Methyl-2-pentanone 
4-Melhylphenol 

.(-Nitrophenol 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

alpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

(total) 

Table 6-3-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

''=========~========================~~B~a~riu~m~============~====~====~========~~==~====~==========~~~~==============~==~~==~~====~====~==~~~~==========~===========' 



I 

Exposure 

Point 

Chemical 

Benzene 
Benzoic Acid 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 

Benzyl Alcohol 

Beryllium 
beta-BHC 

bis(2-Chloroethyl) ather 
bis(2-Ethylhexyl)phthalale 
Butytbenzytphthalate 

Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chloroform 
Chromium 3+ 

Chromium6+ 
Chrysene 
cis-1 ,2-Dichloroethene 
Cobalt 
Copper 
Cyanide {total) 
Dibenzofuran 
Oibenzo(e,h)anthracene 

Dieldrin 
Oiethylphthalate 
Oimethylphthelate 

Di-n-butylphthalate 
Oi-n-octylphthalate 

Endosutfan I 
Endrin 
Endrln ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoldde 

Herachlorobenzene 
Hexachlorobutadlene 
Hexane, n­

lndeno(1.2,3-<:d)pyrene 
lsophorone 
Lead 
Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 
N·Nitrosodlphenylamlne 
orthcrxylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 

Pyrena 
Selenium 

Sitver 

Ingestion 

Table 6-3-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 

1.JE-008 1.JE-1J08 Benzene 
8enzoic Acid 
Benzo(a)anlhraceno 

8.0E-014 8 OE-014 Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(g.h,i)perytene 
Benzo(k)rluoranthene 

Benzyl Alcohol 
1.1E..013 1.1E-013 Beryllium 
3.0E-015 3.0E-1l15 bela-BHC 

2.BE-1J09 2.BE-1l09 bis(2-Chloroethyl) ether 
3.BE-1l13 3.BE-1l13 bis(2-Ethylhe:ryi)phthalate 

Butylbenzylphthalale 
UE-011 4.7E-1l11 Cadmium 

Carbon Disulfide 
Chlorobenzene 

1.2E-009 1.2E-009 Chloroform 
Chromium 3+ 

LBE-010 1.BE-010 Chromium 6+ 

Chryse!'le 

cis-1.2-Dichloroelhene 
Co ball 
Copper 

Cyanide (total) 
Dibenzofuran 
Olbenzo(a.h)anthracene 

1.4E-1l15 1.4E-1l15 Dieldrin 

Dielhylphthalata 
Oimethytphthalate 
Oi-n-butylphthalate 
01-n-octylphthalate 
Endosulfan I 
Endrln 
Endr1n l<elone 
Ethyl Benzene 
Fluoranthene 
Fluorene 

1.5E-1l16 1.5E-1l16 gamma-Chlordane 

1.6E-1l15 1.6E-015 Heptachlor 

1.5E-1l15 1.5E-1l15 Heptachlor epoxlde 

4.3E-1l1B 4.JE-1l18 Hexachlorobenzene 

3.0E-1l15 3.0E-1l15 Hexachlorobutadiene 
Hexane, n-

lndeno(1,2,3-cd)pyrene 
lsophorone 
Lead 

Manganese 
Mercury 

2.1E-010 2.1E-1l10 Methy'lene Chloride 
m,p-xylene 

Naphthalene 
Nickel 

N-Nilrosodlph-eny'lamlne 
ortho·lt'flene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrone 
Selenium 
Silver 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

blood disorders J.TE-002 J.TE-002 

respiratory 3.2E-007 3.2E-007 

liver 

6 2E-012 6.2E-012 
liver t.OE-002 1.0E-002 
liver 2.4E-002 2.4E-002 

respiratory 

respiratory 4.5E-004 4.5E-004 

3.1E-010 3.1E-010 

liver 
kidney 

'espirato.ry 1.7E-004 1.7E-004 

CNS 3.6E-1l07 3.6E-1J07 
respiratory 2.0E-005 2.0E-005 

circulatory 8.9E-003 8.9E-003 
respiratory 



Medtum 

Scen;Jria Tomeframe. Futuro 

Receptor Population. Trespasser 

_fteceptotlg~dQI~sc_ent 

I 

Table 6-3-10 
Summa.y of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

I 

Chemical I Non-Carcinogenic Hazard Quotient 

Primary Ingestion ] Inhalation IQermal 1 Total Ingestion Inhalation Dermal j Total 

!Ox:Jpoure Exposure Chemical Carcinogenic Risk 

--
-------Medtum ------P-o-in-1 ___ IL---------~=========~,---,-.,.-.,--c-- ~--,---.--,,.-,-,--1 l__ ____ l ________ !~P~~----------!---'-"' Target Organ 1~~------'------L--------~p~ 

Styrene - Styrene CNS 1.2E-004 
1.6E-003 

1.2E-004 
T etrachloroethene 
Thallium 
Toluene 

Trichloroethane 
Vanpdium 

Vinyl Chloride 

X.ylenes (total) 

Zinc 
(total 

3.2E-009 3.2E-009 Telrachloroethene 

J.OE-008 

1.1E-010 

5.1E-006 
Total Risk Across Subsurface Soil 

Total Risk Across All Media and All E1Cposure Routes 

J.OE-006 

1.1E-010 

5.1E-006 
5.6E-005 
Reserved 

Thallium 
Toluene 

Trichloroelhene 

Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 

liver 

CNS 

respiratory 

CNS 

CNS 

(total\ 

5.6E-003 

1.0E-001 
Total Hazard lnde• Across Subsurface Soil 

Total Kidney HI: 

Total Skin HI: 
Total Thyroid HI: 

Total Liver HI: 
Total Circulatory System HI: 

Total CNS HI: 
Total Fetotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyroid HI: 
Total Blood Disorders HI: 

1.6E-003 

5.6E-003 

;:oe-ilai· 
2.3E+002 

1.3E+002 

7.3E+001 
3.4E-001 
2.8E+001 

3.5E-001 
t.9E-002 
9.6E-001 
2.1E-002 
1.4E-002 
2.4E-005 
O.OE+OOO 
6.7E-004 
O.OE+OOO 

S.OE-003 
S.OE-005 
HE-001 
1.1E+OOO 



File TRS4aRME.WK4 

Medium 

Sediment 

Scenano Timelrame. 

Receptor Population· 

ReceRtor~L 

Exposure 

Med•um 

Sediment 

I 
Exposure 

Pomt 

Wetlands 

Current/Future 

Trespasser 

Adolescent 

Chemical 

Area 4A 2,2'-axybis(1·Chloropropane) 

2-Butanone 

2-Methylnaphthatene 

4-Methylphenol 

Acetone 

Aluminum 

Anthracene 

Ant•mony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 

Benzo{a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(k)nuoranthene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethy1) ether 

bis(2-Ethylhexyt)phthalate 

Cadmium 

Chloroethane 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

0•-o-butylphthalate 

Oibenzo(a,h)anthracene 

Fluoranthene 

lndeno( 1 ,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Methytene Chloride 

Naphthalene 

Nickel 

Pyrene 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

Total 

Ingestion 

2 SE-009 

3.4E-007 

8.2E-007 

2.8E-007 

7.7E-007 

1.3E-010 

1.7E-008 

1.8E-007 

2.3E-008 

2.1E-009 

2.0E-008 

6 3E-010 

4.2E-012 

5.2E-013 

1.9E-010 

1.1E-007 

1 SE-008 

1.2E-011 

Table 6-4-1 
SUMMARY OF RECEPTOR RISKS ANO HAZAR OS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Carcmogenlc Risk 

Inhalation Dermal Total 

Exoosure 

Chemical 

1.1E..()()8 1.4E-D08 2.2'-oxybiS(1-Chloropropane} 

2-Butanone 

2-Methylnaphtha/ene 

4-Methylphenol 

Acetone 

Alummum 

Anthracene 

Antimony 

3.4E-007 Aroclor-1248 

S.SE-006 6.4E-006 Aroclor-1254 

1.3E-006 1 SE-006 Aroclor-1260 

1.2E-006 1.9E-006 Arsenic 

Barium 

6.5E-010 7.9E-010 Benzene 

7.6E-C08 9.JE-006 Benzo<a)anthracene 

1.2E-006 1.4E-006 Benzo(a)pyrene 

1.0E-007 1.2E-007 Benzo(b)fiuoranthene 

9.3E-009 1.1E-008 Benzo(k)fluoranthene 

Benzoic Acid 

Beryllium 

B.8E-008 1.1E-007 bis(2-Chloroethyl) ether 

2.8E-009 3.4E-009 bis(2-Ethylhexyl)phthalate 

Cadmium 

1.8E-011 2.3E-011 Chloroethane 

2 4E-012 2.9E-012 Chloroform 

Chromium (total) 

2.0E-009 2.2E-009 Chrr,;ene 

Copper 

Di-n-buty1phthalate 

S.SE-007 6.6E-007 Dibenzo(a,h)anthracene 

Fluoranthene 

6.6E-008 8 1E-008 lndeno(1.2,3-cd)pyrene 

Iron 

lead 

Manganese 

Mercury 

9.6E-011 1.1E-010 Methylene Chloride 

Naphthalene 

Nick.el 

Pyrene 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

I 
Non-C<uc•nogenic Hazard Quotient 

Primary 

Tar el Oraan 

Ingestion lnhalahon Dermal Total 

low body weight 1 1E-005 

hver 3 SE-008 

Gl trad 9 6E-006 

respiratory system 1.1E-005 

retotox•c 1 OE-006 

circulatory system 5.1E-003 

Gl tract 4 6E-007 

skin 

liver 

3 6E-003 

!rver 2.5E-001 

circulatory system 

circulatory sys1em 2.1E-002 

5.8E-004 

blood disorders 1.9E-OOS 

Gltract 1.5E-007 

kidney 2.5E-004 

reproduct•ve system 

liver 2 7E-005 

kidney S.SE-003 

liver 4.3E-008 

circulatory system 1.0E-007 

7.8E-003 

liver 

hver 9 4E-004 

liver 2.BE-006 

kidney 7.6E-006 

3.5E-002 

CNS 

kidney 1.0E-002 

low body weight 

liver 3.1E-007 

circulatory system 1.1E-005 

low body weight 6.8E-004 

liver 1.0E-005 

liver 1.1E-004 

·1.0E-002 

liver 1.2E-007 

circulatory system 3.5E-003 

4 SE-004 ····--------

Exposure 

4.7E-005 S.BE-005 

1.6E-007 2.0E-007 

4.2E-OOS 5 2E-005 

7.4E-005 8.6E-005 

5.6E-006 6.6E-006 

2.3E-003 7.4E-003 

2.0E-006 2.5E-006 

1.6E-001 1.6E-001 

1.7E+OOO 1.9E+OOO 

3 OE-002 5.1E-002 

2.6E-004 8.3E-004 

9 1E-005 1.1E-004 

6.7E-007 8.2E-007 

1.1E-002 1.1E-002 

1.2E-004 1.5E-004 

9.BE-002 1.0E-001 

1.9E-007 2.3E-007 

4.7E-007 5 7E-007 

3.5E-002 4 2E-002 

6.9E-004 1.6E-003 

1.3E-005 1.6E-OD5 

3.3E-OOS 4.1E-005 

1.5E-002 5 OE-002 

4.5E-003 1 SE-002 

2.5E-006 2 8E-006 

4.7E-OOS 5.BE-005 

6.0E-003 6 7E-003 

4.5E-OOS S.SE-005 

4.9E-005 1 6E-004 

4.5E-003 1 SE-002 

5.2E-007 6.4E-007 

1.5E-003 5 OE-003 

2 6E-006 1.0E-005 1.3E-005 Total 3 SE-001 

6 6E-004 

2.0E+OOO 

1.1E-003 

2.4E+OOO 

Total Risk Across Sediment Total Hazard Index Across Sediment 

Total Respiratory System HI = 

Total Circulatory System HI= 

Total Low BOOy Weight HI= 

Total Fetotoxlc HI = 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Kidney HI = 
Total Liver HI = 

Total Sk.in HI= 

Total Blood Oisorde~ HI= 

I 2.4E+OOO I 

I 8.6E-005 I 
I 6 3E-002 I 
I 87E-OOJ I 
I 6.6E-006 I 
I 5 SE-005 I 
I 1.1E-003 I 
I 1.3E-001 I 
I 1.9E+OOO I 
I 1.6E-001 I 
I 1.1E-004 I 



F1le: TRS4aCT.WK4 

I 
Medium 

Sediment 

Scenario Timeframe: 

Receptor Populal1on 

Rece~or Age· 

Exposure 

Medium 

Sediment 

I 
Exposure 

Point 

Wetland 

CurrenUFuture 

Trespasser 

Adolescent 

Chemict~l 

Area 4A 2,2'-oxybis(1-Chloropropane) 

2-Bt.rtanone 

2-Methylnaphtilalene 

4-Methylphenol 

Acetone 

Alummum 

Anthracene 

Antimony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsemc 

Banum 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)nuoranthene 

Benzo(k)rluoranthene 

Benzoic Acid 

Beryllium 

bis(2-Chloroell1yl) ether 

bis{2-Ethy1hexyl)phlhalate 

Cadmium 

Chloroethane 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Di-n-butyl phthalate 

Dibenzo(a,h)anthracene 

Fluoranlhene 

lndenof 1,2. J....cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Methylene Chloride: 

Naphthalene 

Nickel 

Pyrene 

Setemum 

Thallium 

Toluene 

Vanadium 

Zrnc 

Ingestion 

5.6E-011 

7 SE-009 

1 BE-008 

6 3E-009 

1.7E-008 

3 OE-012 

3.8E-010 

3.9E-009 

5.1E-010 

4.7E-011 

4.4E-010 

1.4E-011 

9.3E-014 

1.1E-014 

4 1E-012 

2.5E..Q09 

3 3E-010 

2.6E-013 

Table 6-4-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Inhalation 

American Chemical Services NPL Site 

Dermal 

81E-011 

Total 

Exnnsure 

Chemical 

1.4E-010 2,2"-exybis{1-Chloropropane) 

2-Butanone 

2-Methy1naphthalene 

4-Methylphenol 

Acetone 

Aluminum 

Anthracene 

Antimony 

7 SE-009 Aroclor-1248 

4.0E-008 5 8E-008 Aroclor-1254 

9.1E-009 1.5E-008 Aroclor-1260 

8.4E-009 2.6E-008 Arsemc 

Barium 

4 8E-012 7.8E-012 Benzene 

S.SE-010 9 4E-010 Benzo(a)anthracene 

B.SE-009 1 2E-008 Benzo(a)pyrene 

7.3E-010 1.2E-009 Benzo(b)fluoranthene 

6 BE-C11 1.2E-010 Benzo(k}fluoranthene 

Benzoic Acrd 

Beryllium 

6.4E-010 1.1E-009 bis{2-Chloroethyl) ether 

2.0E-011 3.4E..011 bis{2-Etf"lylhexyfjphthalate 

Cadmium 

1.3E..Q13 2.3E..013 Chloroethane 

1.7E-014 2.9E..014 Chloroform 

Chromium (total) 

T.SE-011 1.9E..011 Chrysene 

Copper 

01-n-butylphthatate 

4.0E-009 S.SE-009 Dibenzo(a,h)anthracene 

Fluoranthene 

4 BE-010 8.1E-010 lndeno{1,2,3-<:d)pyrene 

Iron 

Lead 

Manganese 

Mercury 

7.0E-013 9.6E-013 Methylene Chloride 

Naphthalene 

Nickel 

Pyrene 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

i 
I 

Non-Carcinogenic Hazard Quotient 

Pnmary 

Tar et Or an 

lngest1on Inhalation Dermal Total 

Exposure 

low body werght 2 BE-006 

hver 9.1E-009 

Gllract 2.5E-006 

respiratory system 2.9E-006 

letotoxic 2 SE-007 

circulatory system 1.3E-003 

Gltract 1.2E-007 

skin 9.2E-004 

liver 

liver 

circulatory system 

6.3E-002 

circulatory system S.JE-003 

1 SE-004 

blood disorders 4 BE-006 

Gl tract 3 9E-008 

kidney 6 6E-005 

reproductive system 

liver T.OE-006 

kidney 1.4E-003 

liver 1. 1 E-008 

circulatory systf!m 2.6E-008 

liver 

hver 

liver 

kidney 

CNS 

2.0E-OO:l 

2.4E-004 

7.4E-007 

2.0E-006 

9.2E-003 

kidney 2.6E-003 

low body weight 

liver 8.1E-008 

circulatory system 2 BE-006 

low body weight 1.8E-004 

lrver 

liver 

2.6E-006 

2.9E-<l05 

2.6E-003 

liver 3. tE-008 

circulatory sys1em 9.0E-004 

1 2E-004 

4.0E-<J06 6.BE-<l06 

1.4E-008 2.3E-008 

3.6E-006 6.1E-006 

6.3E-006 9.2E-006 

4.7E-007 7.3E-007 

1.9E-004 1.5E-003 

1.7E-007 2.9E-007 

1.3E-002 1.4E-002 

1.4E-001 2.1E-001 

2.5E-003 7.9E-003 

2 2E-005 1.7E-004 

7. 7E-006 1. JE-005 

5.7E-008 9 6E-008 

9.4E-004 1.0E-003 

1.0E-005 1 7E-005 

B 3E-003 9 BE-003 

1.6E-OOB 2 7E-008 

3 9E-OOB 6.6E-008 

2.9E-003 4.9E-003 

S.BE-005 3 OE-004 

1.1E-006 1.8E-006 

2.8E-006 4.8E-006 

1.3E-003 1.1E-002 

3.8E-004 J.OE-003 

2 1E-007 2.9E-007 

4.0E-<J06 6 7E-<l06 

5.1E-<J04 6.BE-<l04 

3.8E-006 6.4E-006 

4.2E-<l06 3.3E-<l05 

3 8E-004 3.0E-003 

4.4E-C08 7.5E-008 

1.3E-004 1.0E-003 

-~·~'3:0_0_5_ 1.7E-004 
notal)_ -- 9.1E-002 1.7E-001 2.6E-001 

Total Risk Across Sediment I 1.3E-007 I Total Hazard Index Across Sediment I 2.6E-001 

Total Respiratory System HI = 
Total Circulatory System HI = 

Total Low Body Weight HI = 

Total Fetotoxlc HI= 

Total Gt Tract HI:: 

Total Thyroid HI = 

Total Kidney HI = 
Total Liver HI = 
Total Skin HI = 

Total Blood Disorders HI = 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9.2E-008 

t.OE-002 

6.9E~ 

7.3E-007 

6 5E-006 

1.7E-004 

1 4E-002 

21E-001 

I.-4E-002 

I.JE-005 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
Medium 

Water 

Scenano Timeframe: 

Receptor Population· 

Rece~e: 

ExfX)Sure 

Medium 

Surtace Water 

I 
ExfX)Sure 

Point 

Wetlands 

CurrenVFu!ure 

Trespasser 

Adolescent 

Chemical 

Area 4A 2,2'-oxybis(1-Chloropropane) 

2-Butanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bls(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Chloroethane 

Cyanide {total) 

Iron 

lsophorone 

lead 

Manganese 

N1trateMitr1te 

Zinc 

TABLE 6-4-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Ingestion 

2.2E-<lOB 

6.5E-OOB 

6.9E-007 

1.2E-007 

1.6E-009 

9.3E-009 

3.6E-011 

American Chemical Services NPL Site 

Carcinogenic Risk 

Inhalation Dermal 

2.7E-009 

7.2E-007 

1.9E-008 

21E-OOB 

4.0E-009 

1.1E-011 

Total 

Exposure 

2.2E-008 

6.7E-008 

1.4E-006 

1.4E-007 

2.3E-OOB 

1.3E-OOB 

4.7E-011 

Chemical 

2, 2'-oxybis( 1-Chloropropane) 

2-Butanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bls(2-Chloroethyl} ether 

bls(2-Ethylhexyl)phthalale 

Cadmium 

Chloroethane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

NitratefNitrlte 

Zinc 

(Total) 9.1E-007 7. 7E-007 1 7E-006 (Total) 

2,"Z -oxybis( 1-Chloropropane) 

2-Sutanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bls(2-Chloroethyl) ether 

bls(2-Ethylhexyl)ptlthalate 

Cadmium 

Chloroelhane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

Nitrate/Nitrite 

Zinc 

Total 

1.6E-008 

B.JE-007 

7.9E-008 

1.6E-008 

8.3E-007 

7.9E-008 

9.2E-007 9 2E-007 

Total Risk Across Surface Water ~ 

2."Z-oqtl/s(1-C~) 

2-Butanoroe 

4-Methylph«d 

•aot-
A.mmonle 

Antimony ·-· B1rium 

·~ 
bls(2-Chloroetl'1yl)llther 

bls(2·Eihylh.atyl)phtt.lale 

C8dmlum 

Chlorcl.thllrte 

Cpnlde(IOI:•I) 

,...,........ 
, ... -No!ra!WNIIrte 

zr.., 

Total 

I 
Non-Carcinogenic Hazard Quotient 

Primary 

Tar~gan 

low body weight 

liver 

respiratory system 

letotoxic 

kidney 

sk1n 

circulatory system 

NA 

blood disorders 

reproductive system 

liver 

kidney 

hver 

hver 

kidney 

CNS 

kidney 

feiO!OlnC 

. ---. ~~Y!~;~-.-----

liver 

CNS 

NA 

respiratory system 

respiratory tract 

felotoxlc 

blood d1sorders 

liver 

NA 

respiratory tract 

fetotoxlc 

NA 

respiratory trad 

Ingestion Inhalation Dermal 

9.3E-005 

2.6E-007 7.6E-OOB 

4 SE-005 4.3E-005 

2.9E-005 1.1E-006 

2.7E-001 1.2E-002 

1.7E-003 B.OE-005 

3.BE-004 1.7E-005 

9.5E-002 1.2E-001 

6.BE-005 9.1E-004 

1.4E-002 1.2E-002 

9.6E-005 4 1E-005 

4.5E-005 4.0E-006 

4 9E-002 2 2E-003 

2.3E-006 7.0E-007 

1.1E-002 4.7E-004 

1.1E-004 

3.3E-004 2.9E-005 

4.4E-001 1.5E-001 

4.1E-006 

e se-oo1 

1.6E-004 

Total 

Exposure 

9.3E-005 

3 4E-007 

8 BE-005 

3 OE-005 

2 BE-001 

1 BE-003 

4 OE-004 

2 2E-001 

9 7E-004 

2.7E-002 

1 4E-004 

4.9E-005 

5.1E-002 

J.OE-006 

1.1E-002 

1.1E-004 

J.BE-004 

5.9E-001 

4 1E-006 

8.6E-001 

1.6E-004 

B.BE-001 S.BE-001 

Total Hazard Index Across Surface!! Water I 1.5E+OOO 

Total Circulatory System HI = 

Total Respiratory System HI 

Total Fetotoxic HI= 

Total Thyroid HI= 

Total Kidney HI = 

Total Liver HI = 

Total Skin HI = 

Total CNS HI = 

Total Blood Disorders HI = 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1.7E-003 

4.5E-005 

1 5E..()0.4 

J.3E..()0.4 

25E-002 

2.1E-004 

2.7E-001 

4.1E-006 

1.1E+OOO 

I 
I 
I 
I 
I 
I 
I 
I 
I 



Scenario Timeframe: 

Receptor Poputatron. 

Rece tor Age: 

File. TRES4Act.WI<o4 

":J 
I 

Exposure Exposure 

Medium Point 

Water Sur1ace Water Wetlands 

Area 4A 

A" 

CurrenVFuture 

Trespasser 

Adolescent 

Chemical 

2, 2' -oxybis( 1-Chloropropane) 

2-Butanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsemc 

Barium 

Benzene 

bis(2-Chloroethyl) ether 

bis(2-Eihythexyl)phthalate 

Cadmium 

Chloroethane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

Nitratell\lilrile 

Zinc 

(Total) 

2, 2' -oxybls( 1-Ct"lloropropa ne) 

2-Butanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bis(2-Chloroelhyl) ether 

bis(2-Ethylhexyl)phtha1ate 

Cadmium 

Chtoroethane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

Nitratell\litnte 

Zinc 

Total 

TABLE 6·4-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amencan Chemical Services NPL Site 

Carcrnogemc Risk 

Ingestion Inhalation Dermal Total 

Exposure 

5.4E-010 5 4E-010 

1.6E-009 1.1E-010 1.7E-009 

2.3E-OOB 3.9E-008 6.3E-OOB 

3.2E-009 7.9E-010 3.9E-009 

J.BE-011 7.4E-009 7.5E-009 

2.7E-010 1.9E-010 4 7E-010 

2.2E-012 1.1E-012 3.4E-012 

2 9E-OOB 4.BE-OOB 7.7E-OOB 

S.BE-010 5 BE-010 

3.0E-tl08 3 OE-008 

2.9E-009 2 9E-009 

-------- ---------- ---
3 3E..QOB J.JE-008 

Total Risk Across Surface Water 1.1E-007 

Chemical 

2. 2'-oxybrs( 1-Chloropropane) 

2-Butanone 

4-Methylphenol 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bis(2·Chloroethyl) ether 

bls(2-Ethylhexyl)phthalate 

Cadmrum 

Chloroethane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

Nitrate/Nitrile 

I 

Primary 

Target Organ 

low body weight 

liver 

respiratory system 

retotoxic 

kidney 

skin 

crrculatory system 

NA 

blood disorders 

Non-Carcinogenrc Hazard Quotrent 

Ingestion Inhalation Dermal 

2.7E-005 

1 BE-006 7.5E-007 

6 6E-tl05 1.0E-004 

1.0E-005 5.1E-007 

7.9E-002 5.7E-003 

5 OE-004 3 BE-005 

1.1E-004 8 OE-006 

3.7E-002 7.8E-002 

reproductive system 

liver 1.9E-005 3.7E-003 

kidney 4.1E-003 B.OE-003 

liver J.JE-005 2.3E-005 

liver 1.2E-005 1.7E-006 

kidney 1.6E-t102 1.2E-003 

kidney 1 BE-006 8.4E-007 

CNS 

kidney 3.1E-003 2 2E-004 

fetotoxic J.JE-005 

Total 

Exposure 

2 7E-005 

2.4E-006 

1.7E-004 

1.1E-005 

8.5E-002 

5 4E-004 

1 2E-004 

1.2E-001 

3.7E-003 

1.0E-002 

5.6E-005 

1.3E-005 

1.6E-002 

2.5E-006 

3.3E-003 

3 JE-005 

Zrnc -----~':Y!~i~-------~~~-~~- 4 4E-006 1.1E-004 

(Tot.al) 1.4E-001 9 SE-002 24E-001 

2,2'-oxybis(1-Chloropropane) lrver 

2-Butanone CNS 

4-Methylphenot NA 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bls(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Chloroethane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

Manganese 

Nitrate/Nrtrite 

Zinc 

(Total 

respiratory system 

respiratory tract 

fetotoxic 

blood disorders 

liver 

NA 

respiratory tract 

fetoloxic 

NA 

respiratory tract 

2 4E-006 2 4E-006 

S.OE-001 S.OE-001 

9.1E-005 9.1E-005 

S.OE-001 S.OE-001 

Total Hazard Index Across Surface Water ~ 

Total Crrculatory System HI = I S.OE-004 I 
Total Respiratory System HI = I 6.6E-005 I 

Total Fetotoxic HI= ~ 
Total Thyroid HI= ~ 
Total Kidney HI= ~ 

Total Liver HI = I B.SE-005 I 
Total Skin HI= I 7.9E-002 I 
Total CNS HI= I 2.4E-006 I 

Total Blood Disorders HI= ~ 



Scenario nmeframe: 

Receptor Population: 

Receator Aoe: 

File· UTl4BRME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment l Creek 

Area 48 

Future 

Utility Worker 

Adult 

Chemical 

1,2-Dichloroethene (total) 

2-Methytnaphthalene 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Arodor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

beta-BHC 

bls(2-Ethythexyt)phthalate 

Cadmium 

Carbazole 

Chromium (total) 
'· Chrysene 

Copper 

Dl-n-butytphthalate 

Dlbenzo(a,h)anthracene 

Endosulfan I 

Endrln 

Fluoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1,2,3-<:d)pyrene 

lsophorone 

Lead 

Mercury 

Ingestion 

7.6E-009 

4.0E-008 

3.3E-008 

3.1E-008 

1.BE-007 

7.1E-006 

7.8E-007 

4.6E-006 

1.1E-007 

1.2E-006 

1.3E-007 

1.2E-008 

1.9E-008 

2.3E-008 

2.9E-010 

1.1E-009 

8.5E-007 

1.5E-008 

6.8E-009 

1.1E-007 

1.0E-007 

1.6E-011 

Table 6-5-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Target Organ 

I 
1.2-Dichtoroelhene (total) kidney 

2-Melhytnaphlhalene Gltract 

3.8E-OOB 4.6E-008 4,4'-DDD liver 

2.0E-007 2.4E-007 4,4'-DDE liver 

S.OE-008 8.3E-008 4,4'-DDT fetotoxlc 

Acetone fetotoxlc 

6.3E-008 9.4E-008 alpha-Chlordane liver 

Anthracene Gltract 

8.9E-007 1.1E-006 Aroclor-1248 liver 

5.8E-005 8.3E-005 Aroclor-1254 liver 

3.9E-006 4.7E-006 Aroclor-1260 cln:ulatory system 

7.3E-006 1.2E-005 Arsenic circulatory system 

5.3E-007 6.4E-007 Benzo(a)anlhracene 

9.1E-006 1.0E-005 Benzo(a)pyrene 

8.5E-007 7.8E-007 Benzo(b)fluoranthene 

6.1E-OOB 7.3E-008 Benzo(k)fluoranthene 

9.5E-009 2.8E-008 bela-BKC fiver 

1.1E-007 1.4E-007 bis(2-Ethythexyt)phthalate liver 

Cadmium kidney 

1.5E-009 1.8E-009 Carbazole 

Chromium (total) 

1.4E-008 1.5E-008 Chrysene liver 

Copper liver 

Dl-n-butylphthalate liver 

4.8E-006 S.SE-006 Dibenzo(a,h)anthracene 

Endosulfan I kidney 

Endrfn liver 

Fluoranthene kidney 

7.7E-008 9.2E-008 gamma-BHC liver 

1.4E-008 2.0E-008 gamma-ChlOrdane fiver 

5.7E-007 6.8E-007 Heptachlor liver 

S.OE-007 6.0E-007 lndeno(1 ,2,3-<:d)pyrene 

8.1E-011 9.7E-011 lsophorone kidney 

Lead CNS 

Mercury low bodY weiaht 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exposure 

1.5E-006 7.6E-006 9.1E-006 

1.7E-006 B.BE-006 1.1E-005 

5.4E-004 8.2E-004 1.4E-003 

2.8E-007 1.8E-006 2.1E-006 

S.OE-004 1.0E-003 1.5E-003 

9.6E-007 4.8E-006 5.8E-006 

S.OE-001 3.9E+OOO 4.4E+OOO 

2.9E-002 4.5E-002 7.4E-002 

2.3E-004 1.1E-003 1.4E-003 

1.3E-002 1.3E+OOO 1.4E+OOO 

1.2E-002 6.2E-002 7.5E-002 

1.0E-003 8.7E-004 1.9E-003 

9.5E-007 4.9E-006 5.9E-006 

7.3E-005 3.7E-004 4.4E-004 

5.6E-004 2.8E-003 3.4E-003 

1.1E-005 S.SE-005 6.7E-005 

1.1E-004 S.SE-004 B.SE-004 

1.1E-004 2.2E-004 3.3E-004 

1.4E-004 7.0E-004 8.4E-004 

2.4E-007 1.2E-006 1.4E-006 



File· lJTI4BRME WK4 

I 
Medium 

Scenario Timefrnme: 

Receptor Population: 

Receptor Age: 

Exposure 

Medium 

I 
Exposure 

Polnl 

Fulure 

U!ilily Worker 

Adull 

Chemical 

r-,_._ 
Pyrena 

Zinc 

(Tolal) 

Ingestion 

--------------
t.SE-005 

Table 6-5-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Cardnogenlc Hazard Quotient 

Inhalation Dennal 

B.5E-005 

Total 

Exposure 

t.OE-004 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

(To!aQ 

Primary 

Tame! Organ 

I reproductive system 

circulatory system 

liver 

!hyroid 
--------------···-··· 

lngeslion lnhalalion Dennal 

B.SE-005 3.3E-004 

1.4E-006 7.1E-006 

t.4E-005 7.3E-005 

1.1E-003 1.9E-003 
······------ -----------

S.SE-001 5.4E+OOO 

Total Risk Across Sediments I I .OE-004 I Total Hazard Index Across All Exposure Routes II 

Total Reproductive System HI= 

Total Circulatory System HI = 

Total Felo!oxlc HI= 

Total Gl Tract HI= 

Total Thyroid HI = 

T olal Kidney HI = 

T olal Liver HI = 

I 
I 
I 
I 
I 
I 
I 

Total 

Exposure 

3.9E-004 

B.SE-006 

8.7E-005 

J.OE-003 --------------
5.9E+OOO 

5.9E+OOO I 

3.9E-004 I 
7.4E-002 I 
1.4E-003 I 
1.6E-005 I 
3.0E-003 I 
1.4E+OOO I 
4.4E+OOO I 



Scenario Timeframe: 

Receptor PopulaUon: 

Receptor Age: 

File· UTI4BCT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment I Craek 

Area 48 

Future 

UtililyWorl<er 

Adult 

Chemical 

1 ,2-Dichloroethene (total) 

2-Methylnaphthalene 

4,4'-DOO 

4,4'-00E 

4,4'-00T 

Acetone 

alpha-Chlordane 

Anthracene 

Aroclor-1248 

Arodor-1254 

Arodor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(k)fluoranthene 

beta-BHC 

bls(2-Ethythexy1)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

Dl+bulytphthalate 

Dibenzo(a,h)anthracene 

Endosulfan I 

Endrtn 

Fluoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

Lead 

Meranv 

Ingestion 

5.9E-010 

3.1E-009 

2.6E-009 

2.4E-009 

1.4E-OOB 

S.SE-007 

6.1E-008 

3.8E-007 

8.2E-009 

9.1E-008 

1.0E-008 

9.4E-010 

1.5E-009 

1.8E-009 

2.3E-011 

8.9E-011 

8.8E-008 

1.2E-009 

5.3E-010 

8.7E-009 

7.8E-009 

1.2E-012 

Table 6-5-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY . 
American Chemical Services NPL Site 

I 
Cardnogenlc Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal I Total 
Exposure Taraet Organ Exposure 

1 ,2-Dichloroethene (total) kidney 5.8E-007 1.1E-006 1.7E-006 
2-Methylnaphthalene Gltrad 6.8E-007 1.3E-006 2.0E-006 

1.1E-009 1.7E-009 4,4'-000 liver 

B.OE-009 9.1E-009 4,4'-00E liver 

1.5E-009 4.1E-009 4,4'-00T fetotoxic 2.1E-004 1.2E-004 3.3E-004 

Acetone fetotoxic 1.1E-007 2.7E-007 3.8E-007 

1.9E-009 4.3E-009 alpha-Chlordane liver 1.9E-004 1.5E-004 3.4E-004 

Anthracene Gltrad 3.7E-007 7.3E-007 1.1E-006 

2.7E-008 4.1E-008 Arodor-1248 liver 

1.7E-006 2.2E-OOO Aroclor-1254 liver 1.9E-001 5.9E-001 7.9E-001 

1.2E-007 1.8E-007 Aroclor -1260 drculatory system 

2.2E-007 S.BE-007 Arsenic drculatory system 1.1E-002 6.9E-003 1.8E-002 

1.8E-008 2.4E-008 Benzo(a)anthracene 

2.7E-007 3.6E-007 Benzo(a)pyrene 

2.0E-008 3.0E-008 Benzo(b )fluoranthene 

1.8E-009 2.BE-009 Benzo(k)fluoranthene 

2.9E-010 l.BE-009 beta-BHC Over 

3.4E-009 5.2E-009 bls(2-Ethythexy1)phthalate liver 8.8E-005 1.7E-004 2.6E-004 

Cadmium kidney 5.2E-003 2.0E-001 2.1E-001 

4.4E-011 6.7E-011 Carbazole 

Chromium (total) 4.8E-003 9.4E-003 1.4E-002 

4.3E-010 5.1E-010 Chrysene liver 

Copper liver 4.1E-004 1.3E-004 5.4E-004 

01-n-bulytphthalate liver 3.7E-007 7.4E-007 1.1E-006 

1.4E-007 2.1E-007 Dibenzo(a,h)anthracene 

Endosulfan I kidney 2.8E-005 5.6E-005 8.4E-005 

Endrtn liver 2.2E-004 4.3E-004 6.5E-004 

Fluoranthene kidney 4.3E-006 8.5E-006 1.3E-005 

2.3E-009 3.5E-009 gamma-BHC liver 4.2E-005 8.3E-005 1.3E-004 

4.1E-010 9.4E-010 gamma-Chlordane liver 4.2E-005 3.3E-005 7.5E-005 

1.7E-008 2.6E-008 Heptachlor liver 5.4E-005 1.1E-004 1.6E-004 

1.5E-008 2.3E-008 lndeno(1 ,2,3-cd)pyrene 

2.4E-012 3.7E-012 lsophorone kidney 9.2E-008 1.8E-007 2.7E-007 

Lead CNS 

Mereu IV low body weight 



II 

FDo· UTI4BCT WK4 

I 
Medium 

Scenario Timeframe: 

Receptor PopulaUon: 

Receptor Age: 

Exposure 

Medium 

I 
Exposure 

Point 

Future 

UUiityWor1ter 

Adult 

Chemical 

~-· ·-­Pyrene 

Zinc 

I 

Ingestion 

(Total) 1.2E-006 

Table 6-5-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lnhalafion Dermal 

2.6E-006 

Total 

Exposure 

3.6E-006 

Total Risk Across Sediments I 3.8E-006 I 

Methoxychlor 

Naphlhalene 

Pyrene 

Zinc 

I 

(Total) 

PrimaJY Ingestion Inhalation Dermal 

Target Organ 

reproductive system 2.5E-005 S.OE-005 

drculatory system S.SE-007 1.1E-006 

liver 5.6E-006 1.1E-005 

lhyroid 4.4E-004 2.BE-004 --------------------- ------------ ------·----- -----------
2.2E-001 8.1E-001 

Total Hazard Index Across All Exposure Routes 

Total Reproducfive System HI = 
Total Circulatory System HI = 

Total Fetotoxlc HI = 
Total Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI = 

Total Liver HI = 

Total 

Exposure 

7.5E-005 

1.6E-006 

1.7E-005 

7.2E-004 
-------·-·--·-

1.0E+OOO 

I 1.0E+OOO I 

I 7.5E-005 I 
I 1.8E-002 I 
I 3.3E-004 I 
I 3.1E-006 I 
I 7.2E-004 I 
I 2.1E-001 I 
I 7.9E-001 I 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c·\projects\acs\rsktbls\UG4BFWRM WK4 

~ I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper Aquifer I Excavation 1,1-Dichloroethane 

Area 4B 1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mixlure) 

1 ,4-Dichlorobenzene 

2,2'-oxybis(I-Chloropropane) 

2.4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroefhyi)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 

Utility Worl<er 

Adult 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

1.70E-007 1.70E-007 

7.54E-007 7.54E-007 

1.82E-005 1.82E-005 

2.84E-003 2.84E-003 

1.17E-005 1.17E-005 

1.16E-002 1.16E-002 

6.96E-005 6.96E-005 

1.13E-005 1.13E-005 

7.52E-006 7.52E-006 

6.29E-007 6.29E-007 

5.55E-010 5.55E-010 

5.84E-009 5.B4E-009 

7.46E-007 7.46E-007 

Chemical 

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1.2-Dichloroethene(mixture) 

1 ,4-Dichlorobenzene 

2,2'-oxybis(t-Chloropropane) 

2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

I 
Non~Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 2.63E-004 2.63E-004 
CNS 1.64E-002 1.64E-002 

fetotoxic 1.74E-004 1.74E-004 

kidney 2.18E-003 2.1BE-003 

Gltract 2.93E-003 2.93E-003 

low bodywt 1.82E-002 1.82E-002 

generalized 4.15E-002 4.15E-002 

respiratory 1.19E-001 1.19E-001 

circulatory system 7.26E-004 7.26E-004 

kidney 

skin 2.27E-001 2.27E-001 

liver 

circulatory system 7.2BE-002 7.2BE-002 

NA 3.37E-003 3.37E-003 

blood disorders 3.72E+002 3.72E+002 

kidney 5.55E-001 5.55E-001 

reproductive 

liver 1.13E-001 1.13E-001 

kidney 5.63E-002 5.63E-002 

liver 1.82E,-002 1.B2E-002 

kidney 

1.73E-002 1.73E-002 

circulatory system 9.BOE-005 9.BOE-005 

circulatory system 2.65E-005 2.65E-005 

liver 4.12E-004 4.12E-004 

lowbodywt 3.6BE-005 3.6BE-005 

liver 2.B4E-001 2.B4E-001 

7.72E-002 7.72E-002 

kidney B.61E-005 8.61E-005 

CNS 

kidney 9.65E-002 9.65E-002 

liver 4.64E-003 4.64E-003 

circulatory system 4.75E-003 4.75E-003 

lowbodywt 2.41E-003 2.41E-003 



I

IScenario Timeframe: 
Receptor Population: 

Receptor Age: 

File· c \projecls\acs\rsktbls\UG4BFWRM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

~-

I I Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1 ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I --
Air Excavation 1, 1-Dichloroethane 

Vapors 1 ,2-Dichlorobenzene 

1 .2-Dichloroethane 

1 ,2-Dichloroethene(mixture) 

1 ,4-Dichlorobenzene 

2 ,2' -oxybis( 1-Chloropropane) 

2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1 ,2-Dichloroethene 

Cob all 

TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 

Ulilily Worker 

Adull 

Ingestion 

--------

American Chemical Service NPL Sile 

Carcinogenic Risk 

Inhalation Denmal Total 

Exposure 

2.13E-006 2.13E-006 

-------------- ------------ ·- --·· -------
1.45E-002 1.45E-002 

7.20E-008 7.20E-008 

2.22E-008 2.22E-008 

2.25E-006 2.25E-006 

1.35E-003 1.35E-003 

Chemical 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1 ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloroethene(mixture) 

1 ,4-Dichlorobenzene 

2 ,2' -oxybis( 1-Chloropropane) 

2,4-Dimethytphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyt)Ether 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1 ,2-Dichloroethene 

Cobalt 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I fetotoxic 

liver 1.08E-003 1.08E-003 

NA 2.59E-002 2.59E-002 

liver 2.44E-001 2.44E-001 

kidney 1.05E-004 1.05E-004 

circulatory system 1.32E-003 1.32E-003 

liver 

fetotoxic 6.64E-002 6.64E-002 

thyroid 1.54E-003 1.54E-003 
------ ------- --------- ---·· -------------- ---- --------· --------------

3.74E+002 3.74E+002 

kidney 4.98E-005 4.98E-005 

low body weight 5.31E-003 5.31E-003 

circulatory system 1.58E-003 1.58E-003 

liver 1.23E-005 1.23E-005 

liver 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

fetotoxic 

blood disorders 7.69E+001 7.69E+001 

lung 

liver 

NA 

respiratory tract 

fetotoxic 9.44E-004 9.44E-004 

kidney 

respiratory tract 



File c·\projects\acs\rsktbls\UG48FWRM WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I I 

TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Scenario Timeframe: Future J 
Receptor Population: Utility Wor1<er 

1~R=e=ce=p=t=or=A=g~e=:=============A=d=u=l=t===============o 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Total 

Exposure 

Copper Copper 

Diethylphthalate Diethylphthalate 

Ethylbenzene Ethylbenzene 

Iron Iron 

lsophorone lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride 5.09E-008 5.09E-008 Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

Thallium Thallium 

Toluene Toluene 

trans-1 ,2-Dichloroethene trans-1 ,2-Dichloroethene 

Vanadium Vanadium 

Vinyl Chloride 1.42E-007 1.42E-007 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc Zinc 
---------···---- --··---------- -------------- -------------

(Total) 1.36E-003 1.36E-003 (Total) 

Total Risk Across Groundwater I 1.6E-002 I 
Total Risk Across All Media and All Exposure Routes 

I 

Primary 

Target Organ 

I 

respiratory tract 

NA 

respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

CNS 

CNS 

CNS 

---------------------

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Total 

Exposure 

3.03E-003 3.03E-003 

1.00E-004 1.00E-004 

3.08E-003 3.08E-003 

2.43E-002 2.43E-002 

··------- --------· ---- ---------·· ----- -----·· 
7.69E+001 7.69E+001 

Total Hazard Across Groundwater II 4.5E+002 

-Total Circulatory System HI - L 8.5E-002 

Total Liver HI = I 6.7E-001 

Total Kidney HI= I 7.1E-001 

Total Skin HI = I 2.3E-001 

Total Thyroid HI = L 1.5E-003 

Total CNS HI = I 4.1 E-002 

Total Respiratory Tract HI = I 1.2E-001 

Total Gl Tract HI = L 2.9E-003 

Total Blood Disorders HI = I 4.5E+002 

I 
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I I 
Medium Exposure Exposure 

Medium Point 

Groundwater I Upper Aquifer I Excavation 

Area 4B 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

I Chemical 

L 
1.1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mix1ure) 

1 ,4-Dich/orobenzene 

2 ,2' -oxybis( 1-Ch/oropropane) 

2,4-Dimethylphenol 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyt)Eiher 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromelhane 

Chromium (VI) 

cis-1,2-Dich/oroethene 

Cobalt 

Copper 

Dielhytphthalate 

Ethytbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Future 

Utility Worker 

Adult 

Ingestion 

TABLE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY· 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

1,1-Dich/oroethane 

1,2-Dich/orobenzene 

5.62E-010 5.62E-010 1,2-Dich/oroethane 

1,2-Dichloroethene(mixture) 

2.50E-009 2.50E-009 1 ,4-Dichlorobenzene 

6.02E-00B 6.02E-008 2,2'-oxybis(1-Chloropropane) 

2.4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

9.41E-006 9.41E-006 Arochlor-1248 

3.87E-008 3.87E-OOB Arsenic 

Barium 

3.83E-005 3.83E-005 Benzene 

Beryllium 

2.30E-007 2.30E-007 bis(2-Chloroethyi)Ether 

3.76E-008 3.76E-008 bis(2-Ethylhexy/)Phthalate 

Cadmium (water) 

2.49E-008 2.49E-008 Chloroethane 

2.08E-009 2.08E-009 Chloromethane 

1.84E-012 1.84E-012 Chromium (VI) 

cis-1.2-0ichloroethene 

Cobalt 

Copper 

Diethylphthala1e 

Ethy/benzene 

Iron 

1.93E-011 1.93E-011 lsophorone 

Lead 

Manganese (nonfood) 

2.47E-009 2.47E-009 Methylene Chloride 

Naphthalene 

Nickel 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 1.59E-003 1.59E-003 

CNS 9.91E-002 9.91E-002 

felotoxic 1.05E-003 1.05E-003 
kidney 1.32E-002 1.32E-002 

Gitract 1.77E-002 1.77E-002 

low bodywl 1.10E-001 1.10E-001 

generalized 2.51E-001 2.51E-001 

respiratory 7.19E-001 7.19E-001 

circulatory system 4.39E-003 4.39E-003 

kidney 

skin 1.37E+OOO 1.37E+OOO 

liver 

circulatory system 4.40E-001 4.40E-001 

NA 2.04E-002 2.04E-002 

blood disorders 2.30E+002 2.30E+002 

kidney 3.35E+OOO 3.35E+OOO 

reproductive 

liver S.BSE-001 S.BSE-001 

kidney 3.40E-001 3.40E-001 

liver 1.10E-001 1.10E-001 

kidney 

1.04E-001 1.04E-001 

circulatory system 5.92E-004 5.92E-004 

circulatory system 1.60E-004 1.60E-004 

liver 2.49E-003 2.49E-003 

low bodywt 2.22E-004 2.22E-004 

liver 1.72E+OOO 1.72E+OOO 

4.66E-001 4.66E-001 

kidney 5.20E-004 5.20E-004 

CNS 

kidney 5.83E-001 5.83E-001 

liver 2.BOE-002 2.BOE-002 

circulatory system 2.B7E-002 2.87E-002 

low bodywt 1.45E-002 1.45E-002 

file://c:/project5/acs/r5klbl5/UG4BFWfCT.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Fil~- c·\projects\acs\rsktbls\UG4BFWCT WK4 

I I 

""";"m I. ''"'~ Exposure Chemical 

Medium Point 

I I Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

I Air Excavation 1,1-Dichloroethane 

Vapors 1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mix1ure) 

1 ,4-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalale 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroethene 

Cobalt 

Future 

Utility Worker 

Adult 

Ingestion 

TABLE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

7.04E-009 7.04E-009 Vinyl Chloride 

Xylene (mixed) 

Zinc 
---------------- ----- -------- -------------- --------·· -.. 

4.81E-005 4.81E-005 (Total) 

1,1-Dichloroethane 

1.2-Dichlorobenzene 

1.97E-010 1.97E-010 1.2-Dichloroethane 

1,2-Dichloroethene(mix1ure) 

6.08E-011 6.08E-011 1 ,4-Dichlorobenzene 

6.15E-009 6.15E-009 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

3.71E-006 3.71E-006 Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroethene 

Cobalt 

I 
II Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I retotoxic 

liver 6.52£::-003 6.52£::-003 

NA 1.57E-001 1.57£::-001 

liver 1.47!::+000 1.47!::+000 

kidney 6.34E-004 6.34E-004 

circulatory system 7.95£::-003 7.95E-003 

liver 

retotoxic 4.01£::-001 4.01E-001 

thyroid 9.33E-003 9.33£::-003 
-. ------ ---- --------- ---·· ------··· -----· ------ -------------

2.43!::+002 2.43£::+002 

kidney 4.98!::-005 4.98E-005 

low body weight 5.31E-003 5.31£::-003 

circulatory system 1.58E-003 1.58E-DD3 

liver 1.23E-005 1.23E-005 

liver 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

retotoxic 

blood disorders 7.69E+001 7.69E+001 

lung 

liver 

NA 

respiratory tract 

fetotoxic 9.44E-004 9.44E-004 

kidney 

respiratory tract 

file://c:/proiects/acs/rsk1blsMJG4BFWCT.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Fife· c·\projecls\acs\rsktbls\UG4BFWCT WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Copper 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1.2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

Future 

Utility Worker 

Adult 

Ingestion 

TABlE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAl TENDENCY 

American Chemical Service NPl Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Copper 

Diethylphthalate 

Ethyl benzene 

Iron 

lsophorone 

lead 

Manganese (nonfood) 

1.39E-010 1.39E-010 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

3.89E-010 3.89E-010 Vinyl Chloride 

Xylene (mixed) 

Zinc 
----- ... ---- ---------- ---- ------- ---- -------------

(Total) 3.72E-006 3.72E-006 (Total) 

Total Risk Across Groundwater I 5.2E-005 I 
Total Risk Across All Media and All Exposure Routes 

I 

Primary 

Target Organ 

I 

respiratory tract 

NA 

respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

CNS 

CNS 

CNS 

----- -----------

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exposure 

3.03E-003 3.03E-003 

1.00E-004 1.00E-004 

3.08E-003 3.08E-003 

2.43E-002 2.43E-002 

------------- --··· ----------·· ------------- -----
7.69E+001 7.69E+001 

Total Hazard Across Groundwater [).2E+002 

-Total Circulatory System HI - [ 4.9E-001 

Total Liver HI= [4.0E+OOO 

Total Kidney HI= I 4.3E+DDD 

Total Skin HI= I 1.4E+OOD 

Total Thyroid HI= I 9.3E-OD3 

Total CNS HI= I 1.2E-001 

Total Respiratory Tract HI= I 7.2E-001 

Total Gl Tract HI = I 1.8E-002 

Total Blood Disorders HI= I 3.1 E+02 

I 

file://c:/proiecls/acs/rsKlbls/UG4BFWCT


scenario nmeframe: 

Receptor Population: 

Receptor Age: 

File· IN04BRME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Creek 

Area 48 

Future 

Routine Wor1<er 

AduH 

Chemical 

1,2-Dichloroethene (total) 

2-Methytnaphthalene 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Arodor-1248 

Aroclor-1254 

Arodor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranlhene 

beta-BHC 

bis(2-Ethythexyt)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

01-n-butytphthalate 

Oibenzo(a,h)anlhracene 

Endosutran I 

Endrtn 

Fluoranlhene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1,2,3-cd)pyrene 

fsoPhorone 

Ingestion 

B.SE-009 

3.4E-C08 

2.9E-C08 

2.7E-008 

1.5E-C07 

6.2E-006 

B.BE-007 

4.0E-006 

9.2E-COB 

1.0E-006 

1.1E-007 

1.0E-008 

1.6E-008 

2.0E-COB 

2.5E-010 

9.9E-010 

7.4E-C07 

1.3E-COB 

5.9E-C09 

9.7E-COB 

8.7E-008 

1.4E-C11 

Table 6-5-5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Target Organ 

I 
1,2-Dichloroethene (total) kidney 

2-Melhytnaphlhalene Gltract 

3.BE-OOB 4.4E-COB 4,4'-DDD liver 

2.0E-007 2.3E-C07 4,4'-DDE r.ver 

S.OE-008 7.BE-COB 4,4'-DDT fetotoxlc 

Acetone fetoloxfc 

6.2E-OOB B.9E-C08 alpha-Chlordane liver 

Anthracene Gllract 

8.9E-C07 1.0E-C06 Arodor-1248 liver 

5.6E-C05 6.2E-C05 Arodor-1254 liver 

3.9E-006 4.6E-C06 Arodor-1260 circulatory system 

7.3E-006 1.1E-C05 Arsenic circulatory system 

5.3E-C07 8.2E-C07 Benzo(a)anthracene 

9.1E-C06 1.0E-C05 Benzo(a)pyrene 

6.5E-C07 7.6E-C07 Benzo(b)fluoranthene 

6.1E-C08 7.1E-C08 Benzo(k)fluoranlhene 

9.5E-009 2.6E-COB beta-BHC liver 

1.1E-C07 1.3E-C07 bis(2-Eihy1hexyt)phlhalate liver 

Cadmium kidney 

1.5E-009 1.7E-C09 Carbazole 

Chromium (total) 

1.4E-COB 1.5E-C08 Chrysene liver 

Copper liver 

O~n-butylphlhalate liver 

4.BE-C06 5.5E-C06 Dibenzo(a,h)anlhracene 

Endosulfan I kidney 

Endrin liver 

Fluoranlhene kidney 

7.6E-COB 9.0E-COB gamma-BHC liver 

1.4E-COB 1.9E-COB gamma-Chlordane liver 

5.7E-C07 6.6E-C07 Heptachlor liver 

5.0E-C07 5.9E-C07 fndeno(1,2,3-cd)pyrene 

8.1E-C11 9.5E-C11 lsophorone kidnev 

Non-Carcinogenic Hazard Quotient 

11ngesfion !Inhalation I Dermal I Total 

Exposure 

1.3E-006 7.6E-006 6.9E-006 

1.5E-006 B.BE-006 1.0E-005 

4.7E-004 6.2E-C04 1.3E-003 

2.4E-007 1.8E-C06 2.0E-006 

4.3E-C04 1.0E-C03 1.4E-003 

8.3E-007 4.6E-C06 5.7E-006 

4.3E-C01 3.9E+OOO 4.4E+OOO 

2.5E-C02 4.5E-C02 7.0E-002 

2.0E-C04 1.1E-C03 1.3E-003 

1.2E-002 1.3E+OOO 1.4E+OOO 

1.1E-002 6.2E-C02 7.3E-002 

9.1E-004 8.7E-004 1.8E-003 

8.2E-007 4.9E-006 5.7E-C06 

6.4E-005 3.7E-004 4.3E-004 

4.9E-C04 2.BE-C03 3.3E-C03 

9.7E-006 5.6E-C05 6.6E-C05 

9.5E-C05 5.5E-C04 6.4E-C04 

9.4E-005 2.2E-C04 3.1E-C04 

1.2E-004 7.0E-004 B.3E-004 

2.1E-C07 1.2E-C06 1.4E-COO 



Scenario Timeframe: 

Receptor PopulaUon: 

Receptor Age: 

File· IND4BRME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I 

Future 

Routine Worker 

Adult 

Chemical 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrena 

Zinc 

(Total) 

Ingestion 

~.----.-------

1.3E-005 

Table 6-5-5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

EXjl<lSure Target Organ 

lead I CNS 

Mercury low body weight 

Methoxychlor reproductive system 5.7E-005 3.3E-004 

Naphthalene circulatory system 1.2E-006 7.1E-006 

Pyrene liver 1.3E-005 7.3E-005 

Zinc ------- ~~~~~------- 9.8E-004 1.9E-003 
···········--- ------------ -------·----- ----------- ------------ -----------

8.5E-005 9.8E-005 (Total) 4.8E-001 5.4E+OOO 

Total Risk Across Sediments I 9.8E-005 I Total Hazard Index Across All Exposure Routes II 

Total ReproduCtive System HI = 

Total Circulatory System HI= 

Total Fetotoxlc HI= 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Kidney HI= 

Total liver HI = 

I 
I 
I 
I 
I 
I 
I 

Total 

Exposure 

3.9E-004 

B.JE-006 

B.SE-005 

2.9E-003 --------------
5.9E+OOO 

5.9E+OOO I 

3.9E-004 I 
7.0E-002 I 
1.3E-003 I 
l.BE-005 I 
2.9E-003 I 
1.4E+OOO I 
4.4E+OOO I 



Scenario Tlmeframe: 
Receptor Population: 

Raceplor Ago: 

Ale· IN04BCT Wt<4 

I r 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Creek 

Area 48 

Fuh.Jre 
Routine Worker 

Adull 

Chemicar 

1,2-Cichloroethana (total) 

2-Methytnaphthalena 

4,4'-CCD 

4,4'-CCE 

4,4'-CCT 

Acetone 

alpha-Chlordana 

Anthracene 

Arodor-1248 

Arodor-1254 

Arodor-1260 

Arsenk; 

Benzo(a)anthrocene 

Benzo(a)pyrena 

Benzo(b)fluoranthane 

Benzo(k)ftuoranthene 

beta-BHC 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

Di-n-butyl phthalate 

Dibenzo(a,h)onthracene 

Endosulfan I 

Endrin 

Fluoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndono(1,2,3-cd)pyrene 

laophorone 

Load 
Mercury 

Melhoxychlor 

Naphthalene 

Pyrene 

Zinc 
(Total) 

Ingestion 

5.7E-OIO 

J.OE-009 

2.5E-009 

2.4E-009 

1.3E-008 

5.4E-007 

B.OE-008 

3.5E-007 

8.1E-009 

9.0E-008 

9.9E-009 

9.2E-Ot0 

1.4E-009 

1.7E-009 

2.2E-D11 

B.7E-011 

6.5E-008 

1.2E-009 

5.2E-010 

8.6E-009 

7.6E-009 

1.2E-012 

-----------
1.2E-006 

Table 6-5-6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dennal Total P~mary Ingestion Inhalation Dermal 
E><POsura Taraat Oraan 

I 
1,2-Cichloroethena (totaQ kldnay 5.7E-007 I. IE-006 
2-Mathylnaphthalana Gltract 6.6E-007 I.JE-006 

I.IE-009 1.7E-009 4,4'-CCC liver 
S.OE-009 9.1E-009 4,4'-CCE liver 
1.5E-009 4.0E-009 4,4'-CCT fetotoxic 2.1E-004 1.2E-004 

Acetone 'etotoldc 1.1E-007 2.7E-007 
1.9E-009 4.3E-009 alpha-Chlordane liver 1.9E-004 1.5E-004 

AnUuacene Gllract 3.6E-007 7.JE-007 
2.7E-008 4.0E-008 Arodor-1248 liver 

1.7E-006 2.2E-006 Aroclor-1254 liver 1.9E-001 5.9E-001 

1.2E-007 1.8E-007 Arodor-1280 circulatory sysrem 
2.2E-007 5.7E-007 Arsenic dra.~latory system 1.1E-002 6.9E-003 
1.8E-008 HE-008 Benzo(a)anthracene 

2.7E-007 3.8E-007 Benzo(a)pyrene 

2.0E-008 J.OE-008 Benzo(b)fluoranthene 

1.8E-009 2.8E-009 Benzo(k)ftuoranthene 

2.9E-010 1.7E-009 beta-BHC liver 

3.4E-009 5.2E-009 bls(2-Ethythexyl)phthalate liver B.BE-005 1.7E-004 
Cadmium kidney 5.1E-003 2.0E-001 

4.4E-011 B.BE-011 Carbazole 

Chromium (totaij 4.7E-003 9.4E-003 

4.3E-OIO 5.1E-010 Chrysene liver 

Copper liver 4.0E-004 I.JE-004 

Di-r>-butylphthalate liver 3.6E-007 7.4E-007 

1.4E-007 2.1E-007 Dibenzo(a,h)anthracene 

Endosulfan I kidney 2.6E-005 5.6E-OD5 

Endrin liver 2.1E-004 4.3E-004 

Fluoranthene kidney 4.2E-006 8.5E-006 

2.3E-009 3.5E-009 gamm•BHC liver 4.1E-005 B.JE-005 

4.1E-010 9.3E-010 gamma-Chlordane liver 4.1E-005 J.JE-005 

1.7E-008 2.6E-008 Heptachlor Uver S.JE-005 I.IE-004 

1.5E-008 2.3E-008 lndeno(1,2,3-cd)pyrene 

2.4E-012 3.7E-012 laophorone kidney 9.0E-008 I.BE-007 

lead CNS 

Mercury low body -lght 

Mothoxychlor reproductive system 2.5E-005 5.0E-005 

Naphthalene circulatory system 5.4E-007 1.1E-006 

Pyrena liver 5.5E-006 I.IE-005 

Zinc 
-- -- --~~d-- -- -- -

4.3E-004 2.6E-004 ------------ 'i.ei::ooo· ········-··-
lTotaQ 

--------· ---------- ---------
J.TE-006 2.1E-001 B.IE-001 

Total Risk Acroll Sediments I 3.7E-006 I ·Total Hazard Index Across All Exposure Routes 

Total Raprocludive Systam HI • 
Total Circulatory System HI a 

Total Felotoxic HI • 

Total Gl Trod HI • 

Total Thyroid HI• 

Total Kidney HI 1:11 

Total liver HI,.. 

Total 

Exposure 

1.7E-006 

2.0E-006 

J.JE-004 

J.BE-007 

3.4E-004 

1.1E-006 

7.8E-001 

1.8E-002 

2.6E-004 

2.1E-001 

1.4E-002 

5.3E-004 

1.1E-006 

8.4E-005 

6.4E-004 

t.JE-005 

1.2E-004 

7.4E-005 

1.6E-004 

2.7E-007 

7.5E-005 

1.6E-006 

1.7E-005 

7.1E-004 -----------
I.OE+OOO 

I 1.0E+OOO I 

I 7.5E-005 I 
I 1.8E-002 I 
I J.JE-004 I 
I J.IE-006 I 
I 7.1E-004 I 
I 2.1E-001 I 
I 7.8E-001 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Fl fw rk 4b k4 1 e: 0 r .w 

T I 
Medium Exposure Exposure 

Medium Point 

Surface Water Surface Water Drainage 

Ditch 

Area 4B 

Future 

Routine Worker 

Adult 

Chemical 

1 ,1. 1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1.2.4-Trimelhylbenzene 

1 .2-Dichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T etrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

T richloroethene 

Vinyl Chloride 

(Total) 

Table 6-5-7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

1,1 ,1-Trichloroethane 

1.7E-009 6.6E-009 B.3E-009 1,1,2,2-Tetrachloroethane 

1.4E-009 3.6E-009 5.0E-009 1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,2,4-Trimethylbenzene 

1,2-Dichlorobenzene 

4.6E-009 4.8E-009 9.4E-009 1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

2.0E-010 3.3E-009 3.5E-009 1.4-Dichlorobenzene 

2.7E-008 1.1E-007 1.4E-007 Benzene 

Chlorobenzene 

6.6E-010 B.BE-010 1.5E-009 Chloroethane 

3.6E-010 7.3E-010 1.1E-009 Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

4.4E-010 6.4E-009 6.8E-009 Tetrachloroethene 

Toluene 

trans-1.2-Dichloroethene 

2.8E-010 1.1E-009 1.4E-009 T tichloroethene 

2.2E-006 2.7E-006 4.9E-006 Vinyl Chloride 
----····----- ------- ------- ----------· --------------

2.3E-006 2.BE-006 5.1E-006 (Total) 

Total Risk Across Surface Water I 5.1E-006 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

liver 7.5E-004 3.1E-003 

liver 1.6E-006 6.2E-006 

circulatory system 7.0E-005 1.BE-004 

circulatory system 2.3E-004 4.0E-004 

6.0E-005 2.2E-003 

nervous system 7.3E-006 1.2E-004 

fetotoxic 1.9E-005 2.0E-005 

2.1E-005 4.3E-004 

3.1E-006 7.3E-005 

Gltract 3.1E-006 5.2E-005 

blood disorders 3.4E-003 1.4E-002 

liver 4.7E-006 1.4E-004 

liver 6.3E-006 8.5E-006 

circulatory system 6.6E-005 1.3E-004 

1.8E-003 3.5E-003 

lung 4.7E-006 7.6E-005 

felotoxic 7.5E-007 1.4E-005 

spleen 3.8E-005 6.1E-004 

fetotoxic 1.4E-006 2.6E-005 

liver 9.4E-006 1.4E-004 

liver 2.1E-005 1.8E-004 

1.4E-005 2.9E-006 

liver 4.7E-005 1.8E-004 

------------ ------- ----------- ------ ----··----· 
6.6E-003 2.6E-002 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Nervous System HI = 

Total Gl Tract HI = 

Total Spleen HI = 

Total Fetus HI = 

T olaf Liver HI = 
Total Lung HI = 

Total Blood Disorders HI = 

Total 

ExQosure 

3.BE-003 

7.BE-006 

2.5E-004 

6.2E-004 

2.3E-003 

1.3E-004 

3.BE-005 

4.5E-004 

7.6E-005 

5.5E-005 

1.BE-002 

1.4E-004 

1.5E-005 

2.0E-004 

5.3E-003 

B.OE-005 

1.5E-005 

6.4E-004 

2.8E-005 

1.5E-004 

2.0E-004 

1.7E-005 

2.3E-004 

----··-----·--
3.2E-002 

I 3.2E-002 I 

I 1.1E-003 I 
I 1.3E-004 I 
I 5.5E-005 I 
I 6.4E-004 I 
I 8.1E-005 I 
I 4.6E-003 I 
I B.OE-005 I 
I 1.8E-002 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File· FWRKCT48 WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Surface Water Surface Water Drainage 

Ditch 

Area 4B 

Future 

Routine Worker 

Adult 

Chemical 

1 , 1 , 1-Trichloroethane 

1.1 ,2,2-T etrachtoroethane 

1,1 .2-Trichloroethane 

1 , 1-Dichloroethane 

1 .2.4-Trimethylbenzene 

1 ,2-Dichtorobenzene 

1 .2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T etrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

T richloroethene 

Vinyl Chloride 

!Total) 

Table 6-5-8 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exoosure 

1 . 1 . 1-Trichloroethane 

B.4E-011 2.9E-010 3.7E-010 1.1 .2.2-Tetrachloroethane 

7.2E-011 1.6E-010 2.3E-010 1.1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1 ,2,4-Trimethylbenzene 

1 ,2-Dichlorobenzene 

2.3E-010 2.1E-Ot0 4.4E-010 1 .2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1.0E-Ott 1.4E-010 1.5E-010 1 A-Dichlorobenzene 

1.3E-009 4.8E-009 6.1E-009 Benzene 

Chlorobenzene 

3.3E-011 3.8E-011 7.1E-011 Chloroethane 

1.BE-011 3.2E-011 4.9E-011 Chloroform 

cis-1 ,2-Dichloroelhene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

2.2E-011 2.7E-010 3.0E-010 Tetrachloroelhene 

Toluene 

trans-1 ,2-Dichloroelhene 

1.4E-011 4.6E-011 B.OE-011 Trichloroelhene 

1.1E-007 1.2E-007 2.3E-007 Vinyl Chloride 
------------- ------- --- -------------- ------------

1.1E-007 1.2E-007 2.4E-007 (Total) 

Total Risk Across Surface Water I 2.4E-007 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

liver 1.9E-004 6.7E-004 

liver 3.9E-007 1.3E-006 

circulatory system 1.BE-005 3.BE-005 

circulatory system 5.6E-005 B.SE-005 

t .5E-005 4.BE-004 

nervous system 1.BE-006 2.6E-005 

fetotoxic 4.7E-006 4.2E-006 

5.2E-006 9.2E-005 

7.8E-007 1.6E-005 

Gl tract 7.8E-007 1.1E-005 

blood disorders 8.6E-004 3.tE-003 

liver 1.2E-006 3.0E-005 

liver 1.6E-006 1.8E-006 

circulatory system 1.6E-005 2.9E-005 

4.5E-004 7.5E-004 

lung 1.2E-006 1.6E-005 

fetotoxic 1.9E-007 3.1E-006 

spleen 9.4E-006 1.3E-004 

fetotoxic 3.4E-007 5.7E-006 

liver 2.3E-006 3.0E-005 

liver 5.3E-006 3.9E-005 

3.5E-006 6.3E-007 

liver 1.2E-005 3.9E-005 

----- -- ------- ----- ----------- -------- --- ---------
1.7E-003 5.6E-003 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Nervous System HI= 

Total Blood Disorders HI = 

Total Gl Tract HI = 

Total Spleen HI = 

Total Fetus HI = 

Total Liver HI = 

Total Lung HI = 

Total 

Exoosure 

B.5E-004 

1.7E-006 

5.6E-005 

1.4E-004 

5.0E-004 

2.7E-005 

B.9E-006 

9.7E-005 

1.6E-005 

1.2E-005 

3.9E-003 

3.1E-005 

3.4E-006 

4.5E-005 

1.2E-003 

1.7E-005 

3.3E-006 

1.4E-004 

S.OE-006 

3.2E-005 

4.5E-005 

4.2E-006 

5.1E-005 

-----------
7.2E-003 

I 7.2E-003 I 

I 2.4E-004 I 
I 2.7E-005 I 
I 3.9E-003 I 
I 1.2E-005 I 
I 1.4E-004 I 
I 1.BE-005 I 
I 1.0E-003 I 
I 1.7E-005 I 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· CON48RME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment I Creek 

Area 48 

Future 

Construction Worker 

Adult 

Chemical 

J 

1.2-Dichloroethene (total) 

2-Methylnaphthalene 

4.4'-DDD 

4.4'-DDE 

4.4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Aroclor-1246 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

beta-BHC 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

Di-n-butylphthalate 

Dibenzo(a,h)anthracene 

Endosulfan I 

Endrin 

Fluoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1,2,3-cd)pyrene 

Ingestion 

9.9E-010 

5.2E-009 

4.3E-009 

4.1E-009 

2.3E-006 

9.3E-007 

1.0E-007 

6.0E-007 

1.4E-006 

1.5E-007 

1.7E-008 

1.6E-009 

2.5E-009 

3.0E-009 

3.8E-011 

1.5E-010 

1.1E-007 

2.0E-009 

8.9E-010 

1.5E-006 

1.3E-OOB 

Table 6-5-9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation· Dennal 

I 
Total Primary 

Exposure Target Organ 

I I 
I 

1,2-Dichloroethene (total) kidney 

2-Methylnaphthalene Gltract 

1.2E-009 2.2E-009 4,4'-DDD liver 

6.3E-009 1.1E-008 4.4'-DDE liver 

1.6E-009 5.9E-009 4,4'-DDT fetotoxic 

Acetone fetotoxic 

2.0E-009 6.0E-009 alpha-Chlordane liver 

Anthracene Gl tract 

2.8E-006 5.1E-OOB Aroclor-1246 liver 

1.8E-006 2.7E-006 Aroclor-1254 liver 

1.2E-007 2.3E-007 Aroclor-1260 circulatory system 

2.3E-007 6.3E-007 Arsenic circulatory system 

1.7E-008 3.1E-006 Benzo(a)anthracene 

2.8E-007 4.4E-007 Benzo(a)pyrene 

2.0E-008 3.7E-008 Benzo(b)fluoranthene 

1.9E-009 3.5E-009 Benzo(k)fluoranthene 

3.0E-010 2.6E-009 beta-BHC liver 

3.6E-009 6.5E-009 bis(2-Ethylhexyl)phthalate liver 

Cadmium kidney 

4.6E-011 8.4E-011 Carbazole 

Chromium (total) 

4.4E-010 5.9E-010 Chrysene liver 

Copper liver 

Di-n-butylphthalate liver 

1.5E-007 2.6E-007 Oibenzo(a,h)anthracene 

Endosulfan I kidney 

Endrin liver 

Fluoranthene kidney 

2.4E-009 4.4E-009 gamma-BHC liver 

4.3E-010 1.3E-009 gamma-Chlordane liver 

1.BE-OOB 3.2E-OOB Heptachlor liver 

1.6E-OOB 2.9E-008 lndeno!1.2 ,3-cd)pyrene 

Non·Carcinogenic Hazard Quotient 

!Ingestion Inhalation Dennal Total 

Exposure 

6.5E-006 7.9E-006 1.4E-005 

7.6E-006 9.2E-006 1.7E-005 

2.4E-003 8.5E-004 3.2E-003 

1.2E-006 1.9E-006 3.1E-006 

2.2E-003 1.0E-003 3.2E-003 

4.2E-006 5.0E-006 9.2E-006 

2.2E+OOO 4.1E+OOO 6.3E+OOO 

1.2E-001 4.7E-002 1.7E-001 

9.8E-004 1.2E-003 2.2E-003 

5.8E-002 1.4E+OOO 1.5E+OOO 

5.4E-002 6.5E-002 1.2E-001 

4.5E-003 9.1E-004 S.SE-003 

4.1E-006 5.1E-006 9.3E-006 

3.2E-004 3.9E-004 7.0E-004 

2.5E-003 3.0E-003 5.4E-003 

4.8E-005 5.9E-005 1.1E-004 

4.7E-004 5.7E-004 1.0E-003 

4.7E-004 2.3E-004 7.0E-004 

6.1E-004 7.3E-004 1.3E-003 



II 
II 

Fite· CON48RME WK4 

I 
Medium 

I 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

I 
Exposure Exposure 

Medium Point 

Future 

Construction Wor'Xer 

Adult 

Chemical 

lsophorone 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

(Total) 

I 

Ingestion 

2.1E-012 

----····------
2.0E-006 

Table 6-5-9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Oennal Total Primary Ingestion Inhalation Dermal 

Exposure Target Organ 

2.5E-012 4.6E-012 lsophomne I kidney I.OE-006 1.2E-006 

Lead CNS 

Mercury low body weight 

Methoxychlor reproductive system 2.8E-004 3.4E-004 

Naphthalene circulatory system 6.1E-006 7.4E-006 

Pyrene liver 6.3E-005 7.6E-005 

Zinc thyroid 4.9E-003 2.0E-003 
--- ····----- ------------ ----------·· ----- ····------------ ········-· ·······-···- ---------·-

2.7E-006 4.7E-006 (Total) 2.4E+OOO 5.6E+OOO 

Total Risk Across Sediments I 4.7E-006 I Total Hazard Index Across All Exposure Routes 

Total Reproductive System HI = 

Total Circulatory System HI = 

Total Fetotoxic HI= 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Kidney HI = 

Total Liver HI = 

Total 

Exposure 

2.3E-006 

6.3E-004 

1.4E-005 

1.4E-004 

6.9E-003 
------------
B.OE+OOO 

I B.OE+OOO I 

I 6.3E-004 I 
I 1.7E-001 I 
I 3.2E-003 I 
I 2.6E-005 I 
I 6.9E-003 I 
I 1.5E+OOO I 
I 6.3E+OOO I 
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I I 
Medium 

I 

Exposure Exposure 

Medium Point 

Groundwater I Upper Aquifer I Excavation 

Area 4B 

TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future:J 
Construction Worl<er 

~==~~~=============A=d=u=ll== 

Chemical Carcinogenic Risk 

I 
Chemical 

Ingestion Inhalation Dennal Total 

Exposure 

1 , 1-Dichloroethane 1, 1-Dichloroethane 

1 ,2-Dichlorobenzene 1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 5.71E-008 5.71E-008 1 .2-Dichloroethane 

1 ,2-Dichloroethene(mixture) 1 ,2-Dichloroethene(mixture) 

1,4-Dichlorobenzene 2.43E-007 2.43E-007 1 A-Dichlorobenzene 

2,2'-oxybis( 1-Chloropropane) 6.26E-006 6.26E-006 2 ,2'-oxybis(1-Chloropropane) 

2.4-Dimethylphenol 2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 4-Methylphenol (P-Cresol) 

Aluminum Aluminum 

Ammonia Ammonia 

Antimony Antimony 

Arochlor-1248 8.34E-004 8.34E-004 Arochlor-1248 

Arsenic 4.03E-006 4.03E-006 Arsenic 

Barium Barium 

Benzene 3.91E-003 3.91E-003 Benzene 

Beryllium Beryllium 

bis(2-Chloroethyi)Ether 2.30E-005 2.30E-005 bis(2-Chloroethyi)Eiher 

bis(2-Ethylhexyi)Phthalate 3.33E-006 3.33E-006 bis(2-Ethylhexyi)Phthalate 

Cadmium (water) Cadmium (water) 

Chloroethane 2.55E-006 2.55E-006 Chloroethane 

Chloromethane 2.14E-007 2.14E-007 Chloromethane 

Chromium (VI) 1.91E-010 1.91E-010 Chromium (VI) 

cis-1 ,2-Dichloroethene cis-1 ,2-Dichloroethene 

Cobalt Cobalt 

Copper Copper 

Diethylphthalate Diethylphthalate 

Ethyl benzene Ethylbenzene 

Iron Iron 

lsophorone 1.94E-009 1.94E-009 lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride 2.52E-007 2.52E-007 Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 

Target Organ Exposure 

I circulatory system 2.95E-003 2.95E-003 

CNS 1.77E-001 1.77E-001 

fetotoxic 1.95E-003 1.95E-003 

kidney 2.44E-002 2.44E-002 

Gltract 3.15E-002 3.15E-002 

low bodywt 2.09E-001 2.09E-001 

generalized 4.61E-001 4.61E-001 

respiratory 1.33E+OOO 1.33E+OOO 

circulatory system 8.33E-003 8.33E-003 

kidney 

skin 2.60E+OOO 2.60E+OOO 

liver 

circulatory system 8.35E-001 8.35E-001 

NA 3.87E-002 3.87E-002 

blood disonders 4.20E+003 4.20E+003 

kidney 6.36E+OOO 6.36E+OOO 

reproductive 

liver 1.11E+OOO 1.11E+OOO 

kidney 6.46E-001 6.46E-001 

liver 2.05E-001 2.05E-001 

kidney 

1.98E-001 1.98E-001 

circulatory system 1.10E-003 1.10E-003 

circulatory system 3.04E-004 3.04E-004 

liver 4.73E-003 4.73E-003 

low bodywt 3.81E-004 3.81E-004 

liver 3.15E+OOO 3.15E+OOO 

8.85E-001 8.85E-001 

kidney 9.52E-004 9.52E-004 

CNS 

kidney 1.11E+OOO 1.11E+OOO 

liver 5.23E-002 5.23E-002 

circulatory system 5.18E-002 5.18E-002 

low bodywt 2.76E-002 2.76E-002 
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~·~~~j 
Exposure 

Medium 

I 
Exposure 

Point 

____ ___[_I __ _] 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Rece~tor Age: Adult 

Chemical 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1 ,2-0ichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

Ingestion 

(Total) 

TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Denmal Total 

Exposure 

Chemical 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1 .2-Dichloroethene 

Vanadium 

7.22E-007 

4.79E-003 

7.22E-007 Vinyl Chloride 

Xylene (mixed) 

Zinc 

4.79E-003 (Total) 

I 

Primary 

Target Organ 

felotoxic 

liver 

NA 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

______ ~h~roi~. _ .. _. _. 

Air Excavation 1, 1-0ichloroethane 1. 1-0ichtoroethane kidney 

Vapors 1 ,2-0ichtorobenzene tow body weight 1 .2-0ichlorobenzene 

1 .2-0ichloroethane 3.38E-009 3.38E-009 1 ,2-Dichloroethane circulatory system 

1 .2-Dichloroethene(mixture) 1 ,2-0ichloroelhene(mixture) 

1 ,4-0ichlorobenzene 

2,2'-oxybis(1-Chloropropane) 

2,4-0imethylphenol 

1.04E-009 

1.05E-007 

1.04E-009 1.4-Dichlorobenzene liver 

1.05E-007 2,2'-oxybis(1-Chloropropane) liver 

2 .4-Dimethylphenol 

4-Methylphenol (P-Cresol) 4-Melhylphenol (P-Cresol) 

Aluminum Aluminum 

Ammonia Ammonia 

Antimony Antimony 

Arochlor-1248 Arochlor-1248 

Arsenic Arsenic 

Barium Barium 

Benzene 6.35E-005 6.35E-005 Benzene 

Beryllium Beryllium 

bis(2-Chloroethyi)Ether bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalate bis(2-Ethylhexyt)Phthalate 

Cadmium (water) Cadmium (water) 

Chloroethane Chloroethane 

Chloromethane Chloromethane 

Chromium (VI) Chromium (VI) 

cis-1 ,2-0ichloroethene cis-1 .2-0ichloroethene 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

retotoxic 

blood disorders 

tung 

liver 

NA 

respiratory tract 

fetotoxic 

kidney 

respiratory tract 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation 

7.79E-005 

8.30E-003 

2.47E-003 

1.93E-005 

1.20E+002 

1.48E-003 

Oenmal 

1.21E-002 

2.98E-001 

2.73E+OOO 

1.18E-003 

1.51E-002 

7.36E-001 

1.77E-002 

4.22E+003 

Total 

Exposure 

1.21E-002 

2.98E-001 

2.73E+OOO 

1.18E-003 

1.51E-002 

7.36E-001 

1.77E-002 

4.22E+003 

7.79E-005 

8.30E-003 

2.47E-003 

1.93E-005 

1.20E+002 

1.48E-003 

~C~o~b~a~II~==============~==========~F=========f=========~========~~C~o=b~a~ll==============~============~==========~========~=========*========~ i====*= 1====*1====i j Copper I I I I I Copper I I I I 
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I I 
Medium Exposure Exposure 

Medium Point 

Scenario Timeframe: Future 

Receptor Population: Construction Wor1<er 

Receptor Age: Adult 

Chemical 

Ingestion 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Demnal Total 

Exposure 

Diethylphthalate 

Ethyl benzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

2.39E-009 2.39E-009 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene trans-1.2-Dichloroethene 

Vanadium Vanadium 

Vinyl Chloride 6.67E-009 6.67E-009 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc Zinc 
-------- ------- ----·····----- ------- ------- ------------

(Total\ 6.37E-005 6.37E-005 (T_otal) 

Total Risk Across Groundwater I 4.BE-003 I 
Total Risk Across All Media and All Exposure Routes 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

respiratory tract 4.73E-003 4.73E-003 

NA 

respiratory tract 

respiratory tract 1.57E-004 1.57E-004 

circulatory system 4.82E-003 4.82E-003 

respiratory tract 

CNS 3.81E-002 3.81E-002 

CNS 

CNS 

---------·····- ----- --------- -------------···· ----- ··--- -------------
1.20E+002 1.20E+002 

Total Risk Across Groundwater I 4.3E+003 I 

-Total Circulatory System HI - I :=~9~.2~Ee-0~0~1==: 
Total Liver HI = 7.3E+OOO 

Total Kidney HI = 8.1E+OOO 

Total Skin HI = 2.6E+OOO 

Total Thyroid HI = 1 6!;;-002 

Total CNS HI = I 21E-001 I 
Total Respiratory Tract HI = I 1.3E+OOO I 

Total Gl Tract HI = I 3 2E-002 I 
Total Blood Disorders HI = I 4.3E+003 I 
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Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Fite·TRS4BRME WK4 ------r I 
Medium Exposure Exposure 

Medium Point 

Sedime~t I Sediment I Creek 

Area 48 

Current\Future 

Trespasser 

Adolescent 

Chemical 

1,2-Dichloroethene (total) 

2-Methylnaphthalene 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

beta-BHC 

bis(2-Ethylhexyf)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

Di-n-butylphthalate 

Dibenzo(a.h)anthracene 

Endosulfan I 

Endrin 

Fluoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1.2,3-cd)pyrene 

lsophorone 

I 

Ingestion 

7.9E-010 

4.2E-009 

3.4E-009 

3.3E-009 

1.9E-008 

7.4E-007 

8.2E-008 

4.8E-007 

1.1E-008 

1.2E-007 

1.4E-008 

1.3E-009 

2.0E-009 

2.4E-009 

J.OE-011 

1.2E-010 

8.9E-008 

1.6E-009 

7.1E-010 

1.2E-008 

1.0E-008 

1.7E-012 

Table 6-5-11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure j Target Organ 

I 
1,2-Dichloroethene (total) kidney 

2-Methylnaphthalene Gl tract 

3.5E-009 4.3E-009 4,4'-DDD liver 

1.8E-008 2.3E-008 4,4'-DDE liver 

4.6E-009 8.0E-009 4,4'-DDT fetotoxic 

Acetone fetotoxic 

5.7E-009 9.0E-009 alpha-Chlordane liver 

Anthracene Gl tract 

8.2E-008 1.0E-007 Aroclor-1248 liver 

5.1E-006 5.9E-006 Aroclor-1254 liver 

3.6E-007 4.4E-007 Aroclor-1260 circulatory system 

6.7E-007 1.2E-006 Arsenic circulatory system 

4.9E-008 B.OE-008 Benzo(a)anthracene 

8.3E-007 9.5E-007 Benzo(a)pyrene 

B.OE-008 7.3E-008 Benzo(b)ftuoranthene 

5.6E-009 B.BE-009 Benzo(k)ftuoranthene 

8.7E-010 2.8E-009 beta-BHC liver 

t.OE-008 1.3E-008 bis(2-Ethylhexyl)phthalate liver 

Cadmium kidney 

1.3E-010 1.6E-010 Carbazole 

Chromium (total) 

1.3E-009 1.4E-009 Chrysene liver 

Copper liver 

Di-n-butylphthalate liver 

4.4E-007 5.3E-007 Dibenzo(a,h)anthracene 

Endosulfan I kidney 

Endrin liver 

Fluoranthene kidney 

?.OE-009 B.BE-009 gamma-BHC liver 

1.2E-009 2.0E-009 gamma-Chlordane liver 

5.2E-008 6.4E-008 Heptachlor liver 

4.6E-008 5.7E-008 lndeno(1.2.3-cd)pyrene 

7.4E-012 9.1E-012 lsophorone kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exposure 

6.8E-007 J.OE-006 3.7E-006 

7.9E-007 3.5E-006 4.2E-006 

2.4E-004 3.2E-004 5.6E-004 

1.3E-007 7.1E-007 8.3E-007 

2.2E-004 3.9E-004 6.2E-004 

4.3E-007 1.9E-006 2.3E-006 

2.2E-001 1.5E+OOO 1.8E+OOO 

1.3E-002 1.8E-002 3.1E-002 

t.OE-004 4.5E-004 5.5E-004 

B.OE-003 5.3E-001 5.3E-001 

5.6E-003 2.4E-002 3.0E-002 

4.7E-004 3.4E-004 8.1E-004 

4.3E-007 1.9E-006 2.4E-006 

3.3E-005 1.5E-004 1.8E-004 

2.5E-004 1.1E-003 1.4E-003 

S.OE-006 2.2E-005 2.7E-005 

4.9E-005 2.2E-004 2.6E-004 

4.9E-005 8.6E-005 1.3E-004 

6.3E-005 2.8E-004 3.4E-004 

1.1E-007 4.7E-007 5.8E-007 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File·TRS4BRME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

c--
I 

Current\Future 

Trespasser 

Adolescent 

Chemical 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

(Total) 

Ingestion 

--------------
1.6E-006 

Table 6-5-11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Demnal Total Primary 

Exposure I Target Organ 

Lead I CNS 

Mercury low body weight 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Demnal 

Methoxychlor reproductive system 2.9E-005 1.3E-004 

Naphthalene circulatory system 6.3E-007 2.8E-006 

Pyrene liver 6.5E-006 2.9E-005 

Zinc thyroid 5.1E-004 7.4E-004 
-------------- ·----- --- ----------- --· -- ------------ -·- ---------- -------------- ----------

7.8E-006 9.4E-006 (Total) 2.5E-001 2.1E+OOO 

Total Risk Across Sediments I 9.4E-006 I Total Hazard Index Across All Exposure Routes 

Total Reproductive System HI = 

Total Circulatory System HI = 
Total Fetotoxic HI = 
Total Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI = 

Total Liver HI = 

Total 

Exposure I 

1.6E-004 

3.4E-006 

J.SE-005 

1.2E-003 ------
2.4E+OOO 

I 2.4E+OOO I 

I 1.6E-004 I 
I 3.1E-002 I 
I 5.7E-004 I 
I 6.6E-006 I 
I 1.2E-003 I 
I 5.3E-001 I 
I 1.8E+OOO I 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· TRS4BCT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment I Sediment Creek 

Area 48 

CurrenVFuture 

Trespasser 

Adolescent 

Chemical 

1.2-Dichloroethene (total) 

2-Methylnaphthalene 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Arodor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

beta-BHC 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chrysene 

Copper 

Di-n-butylphthalate 

Dibenzo(a,h)anthracene 

Endosulfan I 

Endrin 

Ftuoranthene 

gamma-BHC 

gamma-Chlordane 

Heptachlor 

lndeno(1.2,3-cd)pyrene 

lsophorone 

Ingestion 

1.8E-011 

9.3E-011 

7.7E-011 

7.2E-011 

4.1E-010 

1.7E-008 

1.8E-009 

1.1E-008 

2.5E-010 

2.7E-009 

3.0E-010 

2.8E-011 

4.4E-011 

5.3E-011 

6.8E-013 

2.7E-012 

2.0E-009 

3.5E-011 

1.6E-011 

2.6E-010 

2.3E-010 

3.7E-014 

Table 6-5-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Target Organ 

I 
1,2-Dichloroethene (total) kidney 

2-Methylnaphthalene Gl tract 

2.5E-011 4.3E-011 4.4'-DDD liver 

1.3E-010 2.3E-010 4,4'-DDE liver 

3.3E-011 1.1E-010 4.4'-DDT fetotoxic 

Acetone fetotoxic 

4.2E-011 1.1E-010 alpha-Chlordane liver 

Anthracene Gltract 

6.0E-010 1.0E-009 Aroctor-1248 liver 

3.7E-008 5.4E-008 Aroctor -1254 liver 

2.6E-009 4.4E-009 Arodor-1260 circulatory system 

4.9E-009 1.6E-008 Arsenic circulatory system 

3.6E-010 6.0E-010 Benzo(a)anthracene 

6.0E-009 8.8E-009 Benzo(a)pyrene 

4.3E-010 7.4E-010 Benzo(b)fluoranthene 

4.0E-011 6.9E-011 Benzo(k)fluoranthene 

6.3E-012 5.0E-011 beta-BHC liver 

7.6E-011 1.3E-010 bis(2-Ethylhexyl)phthalate liver 

Cadmium kidney 

9.7E-013 1.7E-012 Carbazole 

Chromium (total) 

9.4E-012 1.2E-011 Chrysene liver 

Copper liver 

Di-n-butyl phthalate liver 

3.2E-009 5.2E-009 Dibenzo(a.h)anthracene 

Endosulfan I kidney 

Endrin liver 

Ftuoranthene kidney 

5.1E-011 8.6E-011 gamma-BHC liver 

9.1E-012 2.5E-011 gamma-Chlordane liver 

3.8E-010 6.4E-010 Heptachlor liver 

3.4E-010 5.7E-010 lndeno(1,2,3-cd)pyrene 

5.4E-014 9.1E-014 tsoohorone kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exposure 

1.7E-007 2.5E-007 4.3E-007 

2.0E-007 2.9E-007 5.0E-007 

6.3E-005 2.7E-005 9.0E-005 

3.3E-008 6.0E-008 9.3E-008 

5.8E-005 3.3E-005 9.1E-005 

1.1E-007 1.6E-007 2.7E-007 

5.8E-002 1.3E-001 1.9E-001 

3.3E-003 1.5E-003 4.8E-003 

2.6E-005 3.8E-005 6.4E-005 

1.5E-003 4.5E-002 4.6E-002 

1.4E-003 2.1E-003 3.5E-003 

1.2E-004 2.9E-005 1.5E-004 

1.1E-007 1.6E-007 2.7E-007 

8.5E-006 1.2E-005 2.1E-005 

6.6E-005 9.4E-005 1.6E-004 

1.3E-006 1.9E-006 3.2E-006 

1.3E-005 1.8E-005 3.1E-005 

1.3E-005 7.3E-006 2.0E-005 

1.6E-005 2.3E-005 4.0E-005 

2.8E-008 4.0E-008 6.7E-OOB 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

F'l TRS4BCT WK 18: 4 

T I 
Medium Exposure Exposure 

Medium Point 

I 

CurrenVFuture 

Trespasser 

Adolescent 

Chemical 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

(Total) 

Ingestion 

--------------
3.6E-008 

Table 6-5-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

Carcinogenic Risk 

c~~J 
Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

Exposure II Target Organ 

Lead I CNS 

Mercury low body weight 

Methoxychlor reproductive system 7.6E-006 1.1E-OD5 

Naphthalene circulatory system 1.6E-007 2.4E-007 

Pyrene liver 1.7E-006 2.4E-006 

Zinc thyroid 1.3E-004 6.3E-005 -------------- ----------- ····--------- ------ .... --------- ··-·· ······· ... . . . . . . . . - . 
5.7E-008 9.2E-008 (Total) 6.5E-002 1.8E-001 

Total Risk Across Sediments I 9.2E-008 I Total Hazard Index Across All Exposure Routes 

Total Reproductive System HI = 

Total Circulatory System HI = 
Total Fetotoxic HI = 
Total Gl Tract HI = 
Total Thyroid HI = 
Total Kidney HI = 

Total Liver HI = 

Total 

Exposure I 

1.9E-005 

4.0E-007 

4.1E-006 

1.9E-004 
..... ···---· 

2.4E-001 

I 2.4E-001 I 

I 1.9E-005 

I 4.8E-003 

I 9.0E-005 

I 7.7E-007 

I 1.9E-004 

I 4.6E-002 

I 1.9E-001 



Scenario Timeframe: 

Receptor Population: 

Recef!tor Age: 

F'l n 4b w!<4 1 e: c res 

I I 
Medium Exposure Exposure 

Mediurn Point 

Surface Water Surface Water Area 4B 

Drainage 

Ditch 

CurrenUFuture 

Trespasser 

Adolescent 

Chemical 

1,1 , 1-T richloraethane 

1,1,2,2-Tetrachloroethane 

1, 1 ,2-Trichloroethane 

1,1-Dichloroethane 

1,2,4-Trimethylbenzene 

1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xytene 

Naphthalene 

ortho-xytene 

T etrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

(Totall 

I 

Table 6-5-13 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Sile 

I 
Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

1 . 1 ,1-Trichloroethane 

3.BE-009 4.0E-009 7.7E-009 1 ,1.2 ,2-Tetrachloroethane 

3.2E-009 2.3E-009 S.SE-009 1,1,2-Trichloroethane 

1,1-Dichloroethane 

1.2.4-Trimethylbenzene 

1.2-Dichlorobenzene 

1.0E-OOB 3.2E-009 1.3E-008 1.2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

4.5E-010 2.0E-009 2.4E-009 1.4-Dichlorobenzene 

B.OE-008 7.7E-008 1.4E-007 Benzene 

Chlorobenzene 

1.5E-009 6.3E-010 2.1E-009 Chloroethane 

B.OE-010 4.8E-010 1.3E-009 Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xytene 

Naphthalene 

ortho-xytene 

9.8E-010 3.8E-009 4.8E-009 T etrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

6.2E-010 6.9E-010 1.3E-009 T richloroethene 

S.OE-006 1.9E-006 6.9E-006 Vinyl Chloride 
-------------- ------- ----- -----------· -------------

5.1E-006 2.0E-006 7.1E-006 (Totall 

Total Risk Across Surface Water I 7.1E-006 I 

i 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation I Dermal 

Tarael Organ 

liver 1.8E-003 2.1E-003 

liver 3.8E-006 4.0E-006 

circulatory system 1.7E-004 1.2E-004 

circulatory system 5.4E-004 2.9E-004 

1.4E-004 1.4E-003 

neTVous system 1.8E-005 7.6E-005 

fetotoxic 4.5E-005 1.4E-005 

S.OE-005 2.7E-004 

7.5E-006 4.7E-005 

Gltract 7.5E-006 3.3E-005 

blood disorders 8.3E-003 1.1E-002 

liver 1.1E-005 9.3E-005 

liver 1.5E-005 6.5E-006 

circulatory system 1.6E-004 9.5E-005 

4.3E-003 2.5E-003 

lung 1.1E-005 5.4E-005 

fetotoxic 1.8E-006 1.0E-005 

spleen 9.0E-005 3.9E-004 

fetotoxic 3.3E-006 1.9E-005 

liver 2.3E-005 B.BE-005 

liver 5.1E-005 1.3E-004 

3.4E-005 2.1E-006 

liver 1.1E-004 1.3E-004 

-----· -----------· -------------- --- ---- -----------
1.6E-002 1.9E-002 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Nervous System HI = 

Total Gl Tract HI = 

Total Spleen HI = 

Total Fetus HI = 
Total liver HI = 
Total Lung HI = 

Total Blood Disorders HI = 

Total 

Exposure 

3.9E-003 

7.7E-006 

2.9E-004 

8.3E-004 

1.6E-003 

9.4E-005 

5.9E-005 

3.2E-004 

5.4E-005 

4.1E-005 

1.9E-002 

1.0E-004 

2.2E-005 

2.5E-004 

6.8E-003 

6.6E-005 

1.2E-005 

4.8E-004 

2.2E-005 

1.1E-004 

1.8E-004 

3.6E-005 

2.4E-004 

------···----· 
3.4E-002 

I 3.4E-002 I 

I 1.4E-003 I 
I 9.4E-005 I 
I 4.1E-005 I 
I 4.8E-004 I 
I 9.4E-005 I 
I 4.6E-003 I 
I 6.6E-005 I 
I 1.9E-002 I 



Scenario Timeframe: 

Receptor Population: 

Rec"'f'tor Age: 

File· tres4bct wk4 

I I 
Medium Exposure Exposure 

Medium Point 

Surface Water Surface Water Drainage 

Ditch 

Area 4B 

Current/Future 

Trespasser 

Adolescent 

Chemical 

1 ,1 ,1-Trichloroethane 

J 

1,1,2,2-Tetrachloroethan 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,2.4-Trimethylbenzene 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1.4-Dichtorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1,2-Dichloroelhene 

Ethyl Benzene 

m,p-xytene 

Naphthalene 

ortho-xytene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

_(!otal) 

Table 6-5-14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

I 
11.2E-010 

1,1,1-Trichloroethane 
9.4E-011 2.1E-010 1,1,2,2-Tetrachloroethan 

B.OE-011 6.3E-011 1.4E-010 1. f ,2-Trichloroethane 

1.1-Dichloroethane 

1,2,4-Trimethylbenzene 

1,2-Dichlorobenzene 

2.6E-010 8.3E-011 3.4E-010 1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1.1E-011 5.8E-011 6.9E-011 1.4-Dichlorobenzene 

1.5E-009 1.9E-009 3.4E-009 Benzene 

Chlorobenzene 

3.7E-011 1.5E-011 5.2E-011 Chloroethane 

2.0E-011 1.3E-011 3.3E-011 Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xytene 

Naphthalene 

ortho-xylene 

2.4E-011 1.1E-010 1.4E-010 Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

1.5E-011 1.9E-011 3.4E-011 T richloroethene 

1.2E-007 4.7E-008 1.7E-007 Vinyl Chloride 
------------ ------· ----- ---------- -------·----· 

1.3E-007 4.9E-008 1.8E-007 (Total) 

Total Risk Across Surface Water I 1.8E-007 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

liver 5.2E-004 6.7E-004 

liver 1.1E-006 1.3E-006 

circulatory system 4.9E-005 13.8E-005 
circulatory system 1.6E-004 B.SE-005 

4.2E-005 4.9E-004 

nervous system 5.1E-006 2.6E-005 

fetotoxic 1.3E-005 4.3E-006 

1.4E-005 9.3E-005 

2.2E-006 1.6E-005 

Gltract 2.2E-006 1.1E-005 

blood disorders 2.4E-003 3.1E-003 

liver 3.3E-006 3.0E-005 

liver 4.4E-006 1.8E-006 

circulatory system 4.6E-005 2.9E-005 

1.2E-003 7.5E-004 

lung 3.3E-006 1.6E-005 

fetotoxic 5.2E-007 3.1E-006 

spleen 2.6E-005 1.3E-004 

fetotoxic 9.5E-007 5.7E-006 

liver 6.6E-006 3.0E-005 

liver 1.5E-005 4.0E-005 

9.8E-006 6.4E-007 

liver 3.3E-005 4.0E-005 

---- .. --------- ------ .. ------·· ----------
4.6E-003 5.6E-003 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Nervous System HI = 

Total Gl Tract HI = 
Total Spleen HI = 

Total Fetus HI = 
Total Liver HI = 
Total Lung HI = 

Total Blood Disorders HI = 

Total 

E~posure 

1.2E-003 

2.4E-006 

8.7E-005 

2.4E-004 

5.3E-004 

3.1E-005 

1.7E-005 

1.1E-004 

1.BE-005 

1.3E-005 

5.5E-003 

3.3E-005 

6.3E-006 

7.5E-005 

2.0E-003 

2.0E-005 

3.7E-006 

1.6E-004 

6.7E-006 

3.6E-005 

5.4E-005 

1.0E-005 

7.2E-005 

-----------· 
1.0E-002 

I 1.0E-002 I 

4.1E-004 I 
3.1E-005 I 
1.3E-005 I 
1.6E-004 I 
2.8E-005 I 
1.4E-003 I 
2.0E-OOS I 

I S.SE-003 I 



ScenarioTimefrlme. Current/Future ::J 
Receptor Population: Otrsite ReSident 

~~R~'~''~'~"~'·~·~"======~C~N~Id~====== 

Table 6-6-1 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Ftle: AteaSaRM wlt;A I TT_wm_C.qESS.RM 

Medium 

Surface Soil 

Exposure 
Medium 

Soil 

I 

Exposure 
Point 

Chemical 

Area SA, Surface Soil (0' to 2') 4,4'-DDE 
4,4'-DDT 
alpha-BHC 
alpha-Chlordane 
Aluminum 
Antimony 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Beryllium 
bls(2-Eihylheryl)phthalale 

Butylbenzylphlhalale 
Cadmium 
ChromlumJ+ 

Chrysene 
Cobalt 
Copper 

Cyanide (total) 
Dieldrin 
Oi-n-butylphlhalate 

Endosulfan I 

Endrtn 
Fluoranthane 
gamme-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxlde 
lndeno(1 ,2,3-cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methylene Chloride 
Nickel 
Pyrena 
Selenium 

Silver 
Toluene 
Vanadium 

Zinc 

Ingestion 

4.1E-009 
5.2E-009 
7.2E-009 
4.0E-009 

3.1E-007 
7.0E-007 
5.0E.()07 
5.6E.()06 

7.1E-008 
8.8E-007 
8.8E-008 
7.0E-009 

9.7E-009 

8.8E.()10 

8.7E-008 

7.1E-010 
J.JE-009 
8.4E-009 
4.BE-008 
7.0E-008 

S.BE-011 

Carcinogenic Risk 

Inhalation Dermal 

4.3E-008 
5.5E-008 
7.6E-008 
4.2E-008 

3.2E.()06 
8.3E-006 
5.3E-006 
6.2E.()05 

7.5E-007 
1.1E-005 

9.2E-007 
7.3E-008 

1.0E.()07 

2.3E.()08 

9.1E-007 

7.4E-009 
3.4E-008 
6.8E-008 
4.8E-Oo7 
7.3E-007 

1.1E.()09 

Total 
Exoosure 

4.7E-008 
B.OE-008 
8.3E-008 
4.6E-008 

3.5E-006 
9.0E-006 
5.8E.()06 
6.7E-005 

8.2E-007 
1.2E-005 
1.0E-006 
8.0E-008 

1.1E-007 

2.3E.()08 

1.0E.()06 

8.1E.()09 
3.7E.()08 
7.4E-008 
5.3E-007 
B.OE-007 

1.2E-009 

4,4'-DDE 
4.4'-DDT 
alpha-BHC 

Chemical 

alpha-Chlordane 
Aluminum 
Antimony 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 
Arsenic 

Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranlhene 
Benzo(k)fluoranthene 

Beryllium 
bis(2-Eihythexyt)phlhalate 

Butylbenzylphthalate 
Codmium 
Chromium 3+ 

Chrysene 

Cobalt 
Copper 
Cyanide (total) 

Dieldrin 
Di-n-butylphthalate 

Endosulfan I 

Endrin 
Fluorenthene 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxlde 
lndeno(1 ,2,3-cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methylene Chloride 
Nickel 
Pyrene 
Selenium 
Silver 
Toluene 
Vanadium 

Zinc 

I 

Primary 
Tar et Organ 

liver 
fetotoxic 

liver 
liver 

circulatory 

skin 
liver 

liver 
circulatory 
circulatory 

kidney 
liver 

mammary 
kidney 
liver 
liver 

heart 
liver 
liver 

liver 
liver 

kidney 
liver 

kidney 
liver 
liver 
liver 
liver 

CNS 
kidney 

low body wt 
reproductive 

rrver 
lowbodywt 

liver 
liver 
skin 
liver 

drculatory 

__ !J'!Y!~~-

Non-Carcinogenic Hazard Quotient 

lngeslion 

3.6E-{)04 

2.7E-004 
7.8E.()02 
4.7E-001 

2.0E-001 

1.4E-001 

2.2E-002 

3.1E.()03 
4.0E-004 

3.6E.()06 
1.9E-002 
2.3E-004 

1.2E.()03 
6.3E-003 
B.JE-005 
1.3E-003 

1.5E-005 
7.5E.()06 
2.JE.()04 
4.8E.()05 
2.1E-005 
2.2E-004 

J.JE-005 
4.5E-003 

4.4E-001 

2.8E-001 

4.3E.()05 
1.5E.()06 
1.1E-002 
6.8E.()05 
1.5E.()03 
2.BE-003 
1.3E.()07 
2.2E-002 
5.0E.()OJ --------------

Inhalation Dermal 

3.8E-003 

2.8E-003 
8.2E-001 
4.9E•002 

2.4E+OOO 

1.6E+OOO 
2.3E-001 

3.2E+OOO 
4.2E-003 
J.BE-005 
8.1E+OOO 
6.2E-001 

1 JE-002 
1.1E.()01 
1.7E-003 
1.3E-002 
UE-004 
7.8E.()05 
2.5E.()OJ 
5.0E-004 
2.2E.()04 
2.3E-003 
3.5E-004 
4.8E-002 

4.6E+OOO 

2.9E+OOO 

4.6E-004 
2.8E.()05 
2.3E+OOO 
7.2E.()04 
1.5E-002 
1.4E-001 
1.3E-006 
2.3E-001 

1.BE.()01 -------------

Total 
Exposure 

4.1E-003 

3.1E-003 
9.0E-001 
4.9E+002 

2.6E+OOO 

1.7E+OOO 
2.5E-00t 

3.2E+OOO 
4.6E-003 
4.1E-005 
8.1E+OOO 
6.2E-001 

1.4E-002 
1.2E-001 
1.8E-003 
1.5E-002 
1.8E-004 
8.6E.()05 
2.7E-003 
5 SE-004 
2.4E-004 
2.5E-003 
J.BE-004 
5.2E.()02 

S.OE+OOO 

3.2E+OOO 

S.OE-004 

J.OE-005 
2.3E+OOO 
7.8E-004 
1.7E-002 
1.4E-001 
1.5E-006 
2.5E-001 

1.8E-001 ----·-·-------

~----~~7,------~A~,.-.~5~A-,S~u-rt~a-ce~S~o~il7.(0~'1~o~2~1~~1~.1~-~D~Ich~lo~r~oe~~~a=n~e--~~~o~m~I)+-~B~.•~E~.()~M~-l-----------+--~9~··~E~.()~05~-l---1~·0~E~-O~o~•--~~1~.1~-D~lc~h~lo_rn_e~lh-an_e __ ~~~ol~al~)r---~k~~~n-ey----4---1~.7~E~·~00~0~-+----~1~.2~7E~-~00~34-~S~.2~E~·0~0~2~-+--~~·~~~~~~~~~3~2 --~I 
1,1 ,1-Trichloroethane 1,1, 1-Trtchloroethane liver 7 .20E-004 7 .2E-004 

1, 1,2-Trichloroethane 6.61 E-011 6.6E-Ot 1 1. t ,2-Trichloroethane liver 
1,1,2,2-Tetrachloroethane 3.92E-009 3.9E-009 1.1 ,2,2-Tetrachloroelhene liver 
1.2-Dichlorobenzene 1.2-Dlchlorobenzene low body weight 
1.2-Dichloroethane 5.54E-007 S.SE-007 1.2-Dichloroethane circulatory 

1,2-Dichloroethene (total) 1,2-Dichloroelhene (total) 
1.2-Dichloropropane 1,2-Dichloropropane 
1,2,4-Trtchlorobenzene 1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 1.15E-{)08 1.2E-008 1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone 
2-Methylnephthalene 
2-Methytphenol 
2.4-Dimethylphenol 

2 4 5-Trtchlorophenol 

2-Butenone 

2-Hexanone 

2-Methylnaphthalene 
2-Methylphenol 
2,4-Dlmethytphenol 

2 4 5-Trichlorophenol 

liver 
liver 
CNS 
CNS 

3.59E.()02 
5.08E-002 

6.20E-002 
2.90E.()04 
2.67E-{)05 
1.12E.()07 
1.09E+OOO 

3.6E-002 
5.1E-002 

6.2E.()02 
2.9E.()04 
2.7E-OOS 
1.1E-007 

1.1E+OOO 



Eario Timeframe: 

eptor Population: 

e~ge: 

CurrenVFuture 

Offsile Resident 

Child ]/ 
Table 6-6-1 

Summary of Receptor Risks and Hazards For COPCs 
Reasonable Maximum Exposure 
American Chemical Services Site 

~------·- ------E-~-~~--~m_'·----~~------E-·~-~-~-~-· _______ [____--_.:....:::::::r-~ln~g~es=li~on---,--~~~---r--~--~--.---~~----11 
2,6-Dinitrololuene 
3,3'-0ichlorobenzidine 
4-Methyl-2-pentanone 
4-Melhy1phenol 

4,4'-DDD 
4,4'-DDE 

4,4'-DDT 

Acenaphthene 
Acenaphthylene 

Acetone 
Aldrin 

alpha-BHC 
Anthracene 

Antimony 
Aroclor -1242 
Aroclor -1248 
Aroclor -1254 

Aroclor -1260 
Arsenic 

Barium 

Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perytene 

Benzo{k)fluoranthene 

Benzyt Alcohol 
Beryllium 

beta-BHC 
bis{2-Chloroethyl) ether 
bis(2-Ethylhexyt)phthalate 
Butylbenzylphthalate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 

Chloroform 

Chromium 3+ 
Chromium 6+ 
Chrysena 
cis-1 ,2-0ichloroethene 

Cobalt 

Copper 
Cyanide (total) 

Oibenzofuran 
Oiethylphthalate 

Oimethylphthalate 
Oi-n-butytphthalate 

Oi-n-octylphthalate 

Endrin ketone 

Ethyl Benzene 
Fluoranlhene 
Fluorene 

Heptachlor 
Heptachlor epolride 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexane, n-

lndeno(1 ,2,3-cd)pyrene 

lsophorone 
Lead 

Manganese 
Mercury 

I'=============~============~================~~M~·~~~~·•~ne~C~h~lo~oo~e~======~==~~==:J====~~~~====~====~:J~~~~~~~~~~======~==~~~~~~==~~==~====~~~~====~====~~~~~~~ 



Exposure 
Medium 

I 

CurrenVFuture 

Offsl!eResidelll 
Child 

Evposure 
Point 

Chemical 

Table 6-6-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Non-Carcinogemc Hazard Quotient 

1--~ln::g::es::ti::on=--r--:,::;nh=ao-:ta"'tio::n:---,--:D;;-e::,m=at--,--T;co:;cla"'t--l P""n""·m-ca-c'Y--,----;t-ng-e""'st'""io_n __ ,_,_ln,-ha"'"ta""t;...,
0

n--,---;:D-e'-m-a"'"t ---,---c;Tccot""a,-1 --jl 'b I 

---------7--------L-----------~!--:--------!-------!-----~-----~-~E!~ TargetOrg~an~~-----~-----~~----~~~ 
m.p-rylene m.p-rylene I 
Naphthalene 

N•ckel 
N-Nitrosodiphenylamine 

ortho-rylene 
Pentachlorophenol 
Phenanthrene 

Phenol 

Pyrena 

Selenium 
Si/'ver 
Slyrene 
Tetrachloroethene 

Thallium 
Toluene 
Trichloroethane 
Vanadium 

Vin)'l Chloride 
Xylenes (total) 
Zinc 

9.70E~07 

8.36E-007 

2.43E~07 

total 
Total Risk Across Surface So1l 

Total Risk Across All Media and All Exposure Routes 

9.7E-007 

8.4E-007 

2.4E-007 

.... i.iio:Oos···· 
t.1E~04 

Reserved 

Naphthalene 
Nickel 

N-Nitrosodipheny1amine 

ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrena 
Selenium 
Silver 

Slyrene 
T elrachloroethene 

Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 

Xylenes (total) 
Zinc 

(total 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 

CNS 

2.11E-001 

3.60E-004 
4.04E-002 

1.73E-001 

4.7E+OOO 

2.1E-001 

3.6E-004 
4.0E-002 

1.7E-001 

alai Hazard Index Across Surface Soil I S.JE•002 

Total Kidney HI: 
Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Tract HI: 
Total Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

1.5E•001 
4.9E•002 
1.8E-001 

6.4E•OOO 
3.2E+OOO 
1.3E•OOO 
5.4E-OOJ 

O.OE•OOO 
1.5E-002 
O.OE•OOO 
5.0E~04 

4.1E-005 
O.OE-tOOO 
1.4E-002 
O.OE•OOO 
1.8E-001 

1.2E~01 



Scet\ario Timetrame: 

Receptor Popu1abon: 

F•lol: At.,.Sadwk"ITT_sum_CRESS~CT 

Medium 

Surface Soil 

Exposure 
Medium 

Soil 

Currtt\t/Futvre 

Of'fsll.eResidet\1 

Exposure 
Point 

Chemical 

Area SA. Surface Soil (0' lo 2') 4,4'-DDE 
4,4'-DDT 
alpha-BHC 
alpha-Chlordane 
Aluminum 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzo(a)an1hracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k}fluoranthene 
Beryllium 
bis(2-Ethylhew:y1)phlhalale 
Bulylbenzylphthatale 
Cadmium 
Chromium 3+ 
Chrysene 
Cobalt 
Copper 
Cyanide (total) 
Dieldrin 
Oi-n-butylphthalate 
Endosulfan I 
Endrin 
Fluoranthene 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lndeno(1 ,2,3-cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methytene Chloride 
Nickel 
Pyrene 
Selenium 
Silver 
Toluene 
Vanadium 
Zinc 

Ingestion 

2.0E-ll09 
2.6E-009 
3.6E-009 
2.0E-009 

1.5E-007 
3.5E-007 
2.5E-007 
2.8E-006 

3.6E-ll08 
4.4E-007 
HE-008 
3.5E-009 

4.8E-009 

4.4E-ll10 

4.3E-008 

3.5E-ll10 
1.6E-ll09 
3.2E-ll09 
2.3E-ll08 
3.5E-ll08 

2.9E-ll11 

(Total) 4.2E-006 

Area SA, Surface Soil (0' to 2') 1, 1-Dichloroethane 
1,1, 1-Trichloroethane 
1.1.2-Trichloroethane 
1,1 ,2.2-Telrachloroethane 
1,2-0ichlorobenzene 
1,2-0ichloroethane 
1,2-0ichloroethene (total) 
1 ,2-0ichloropropane 
1,2,4-Trichlorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Melhylphenol 
2.4-0imethylphenol 
2 4 5-Trichloroohenol 

Table 6-6-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation Dermal 

7.4E-009 
9.4E-009 
1.3E-008 
7.2E-009 

5.5E-007 
1.4E-006 
9.1E-007 
1.1E-005 

1.3E-007 
1.9E-006 
1.6E-007 
t.JE-008 

1.7E-008 

3.9E-009 

1.6E-007 

1.3E-009 
5.9E-ll09 
1.2E-008 
8.3E-008 
1.3E-007 

1.9E-010 

Total 
Ew:oosure 
9.4E-009 
1.2E-008 
1.7E-008 
9.2E-009 

7.1E-007 
1.8E-006 
1.2E-ll06 
1.3E-005 

1.6E-ll07 
2.3E-ll06 
2.0E-007 
1.6E-008 

2.2E-008 

4.3E-ll09 

2.0E-ll07 

1.BE-009 
7.5E-ll09 
1.5E-ll08 
1.1E-ll07 
1.6E-007 

2.2E-ll10 

Chemical 

4,4'-DDE 
4,4'-DDT 
alpha-BHC 
alpha-Chlordane 
Aluminum 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorenthene 
Benzo(k)fluoranthene 
Beryllium 
bls(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmium 
Chromium 3+ 
Chrysene 
Cobalt 
Copper 
Cyanide (total) 
Dieldrin 
01-n-butylphlhalate 
Endosulfan 1 
Endrln 
Fluoranlhene 
gemma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lndeno(1,2.3-cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methytene Chloride 
Nickel 
Pyrena 
Selenium 
Silver 

Primary 
TarQel Ore an 

liver 

letoloxic 
liver 
liver 

circulatory 
skin 
liver 
I tiler 

circulatory 
circulatory 

kidney 
liver 

mammary 
kidney 
liver 
liver 
heart 
I tiler 
liver 
liver 
I tiler 

kidney 
liver 

kidney 
liver 
liver 
liver 
liver 

CNS 
kklnay 

low bodywt 
reproductive 

liver 
low txxly wt 

liver 
liver 
skin 
liver 

drculatory 

1.6E-ll05 2.0E-ll05 

Toluene 
Vanadium 
Zinc _____ !h_Y!~~­

(Total) 

4.96E-ll11 
2.94E-ll09 

4.16E-ll07 

8.65E-ll09 

S.OE-ll11 
2.9E-ll09 

4 2E-ll07 

8.6E-009 

1,1-0lchloroethane 
1,1,1-Trichtoroethane 
1,1,2-Trlchloroethane 
1,1,2,2-Tetrachloroethane 
1.2-0ichlorobenzene 
1.2-0ichloroethane 
1.2-0ichloroethene (total) 
1,2-0ichloropropane 
1.2.4-Trlchlorobenzene 
1,4-0ichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-0imethylphenol 
2 4 5-Trichloroohenol 

kidney 
liver 
liver 
liver 

low body weight 
drculalory 

liver 
liver 
CNS 
CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.8E-004 

t.JE-004 
3.9E-002 
2.3E-001 

1.0E-001 

7.2E-ll02 
1.1E-ll02 

1.5E-003 
2.0E-004 
1.8E-006 
9.6E-003 
1.2E-004 

6.0E-004 
3.1E-ll03 
4.2E-OOS 
6.3E-ll04 
7.7E-006 
3.7E-006 
1.2E-004 
2.4E-ll05 
t.tE-llOS 
1.1E-Il04 
1.7E-005 
2.3E-ll03 

2.2E-001 

1.4E-ll01 

2.2E-ll05 
7.5E-007 
5.5E-ll03 
3.4E-ll05 
7.3E-ll04 
1.4E-ll03 
6.4E-ll08 
1.1E-002 
2.5E-003 
8.6E-ll01 

Inhalation 

9.56E-004 
5.40E-004 

2.69E-002 
3.81E-002 

4.65E-002 
2.18E-004 
2.00E-ll05 
8.43E-006 
8.20E-ll01 

Dermal 

6.4E-004 

4.8E-004 
1.4E-001 
8 SE+001 

4.1E-001 

2.7E-001 
3.9E-002 

5.5E-001 
7.2E-004 
6 4E-006 
1.4E+ODO 
1.1E-ll01 

2.1E-003 
1.9E-ll02 
3.0E-004 
2.3E-003 
2.8E-005 
t.JE-005 
4.2E-004 
8.6E-ll05 
3.BE-ll05 
3.9E-ll04 
6.0E-005 
8.1E-003 

7.9E-001 

5.1E-ll01 

7.BE-005 
4.9E-006 
3.9E-001 
1.2E-ll04 
2.6E-ll03 
2.4E-002 
2.3E-ll07 
3.9E-Il02 

Total 
Ew:posure 

8.2E-004 

6.1E-004 
1.8E-001 
8.5E+001 

5.2E-001 

3.5E-001 
5.0E-ll02 

S.SE-001 
9.3E-004 
8.2E-006 
1.4E+OOO 
1.1E-ll01 

2.7E-ll03 
2.2E-ll02 
3.4E-ll04 
2.9E-003 
3.6E-005 
1.7E-005 
5.4E-004 
1.1E-ll04 
4.9E-ll05 
5.0E-ll04 
7.7E-ll05 
1 OE-ll02 

1.0E+OOO 

6.5E-Il01 

1.0E-004 
5.6E-006 
4.0E-ll01 
1.6E-004 
3.4E-ll03 
2.6E-ll02 
2.9E-007 
5.0E-002 

3.0E-ll02 . __ 3.?~,00~ 
--- ·a.9E~001----- 9.0E+001 

9.6E-ll04 
5.4E-ll04 

2.7E-Il02 
3.8E-ll02 

4.6E-002 
2.2E-004 
2.0E-ll05 
8.4E-008 
8.2E-Il01 

file:///TT_ium_CRES5aCT


Medium 

I 
Scenario Timetrame· 

Receptor Popliabon: 

ReceJ:1torAge· 

Exposure 
Medium 

I 

Current/Future 

Offslte Resrdent 

Child 

Exposure 
Point 

Chemical 

2.6-Dinltrototuene 

3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 

4-Methylphenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

alpha-BHC 
Anthracene 
Antimony 

Aroclor-1242 
Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 
Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a}pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,ijperytene 
Benzo(k)ftuoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 
bls(2-Chloroelhyl) ether 

bls(2-EthylheJCyl)phthalate 

Butylbenzytphthalate 

Cadmium 
Carbon OJsullide 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chromium 6+ 

Chrysene 
cls-1,2-Dichloroethene 

Cobalt 
Copper 
Cyankfe (total) 

Oibenzofuran 

Diethytphthalate 
Dimethylphthalate 

Qi-.n-butytphthalate 
Dkl-octytphthalate 

Endrln ketone 

Ethyl Benzene 

Fluoranlhene 
Fluorene 

Heptachlor 
Heptachlor epoldde 
Henchlorobenzene 

Hexachlorobutadiene 

Hexane, n-

lndeno(~ ,2,3-cd)pyrene 
lsophorone 

lead 

Manganese 

Mercury 

Methylene Chlof1de 

Ingestion 

Table 6-6-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

EXP.OSUfB 

2.6-Dinitrololuene 

3,3'-Dichlorobenzidine 

4-Methyl-2-pentanone 

4-Methy1phenol 
4,4'-DDD 
4,4'-DDE 

1.77E-012 t.BE-012 4,4'-DOT 
Acenaphlhene 
Acenaphlhylene 

Acetone 
4.27E-010 4.3E-010 Aldrin 
8.66E-012 8.7E-012 alpha-BHC 

Anthracene 
Antimony 

7.62E-011 7.6E-011 Aroclor-1242 
4.58E-010 4.6E-010 Aroclor-1248 
3.63E-010 J.GE-010 Aroclor-1254 
2.88E-009 2.9E-009 Aroclor-1260 
1.79E-009 t.BE-009 Arsenic 

Barium 
3.89E-007 3.9E-007 Benzene 

Benzoic Acid 
Benzo(e)anthracene 

1.97E-011 2.0E-011 Benzo(a)pyrene 

Benzo{b)Huoranthene 

Benzo(g,h,Qperylene 
Benzo(k)fluoranthene 

Benzyt Alcohol 

8.59E-011 8.6E-011 Beryllium 

4.71E-012 4.7E-012 beta-BHC 
4.18E-006 4.2E-006 bis(2-Chloroelhyt) ether 

J.BBE-011 3.9E-011 bls(2-Ethylhexyl)phthalate 

Butylbenzylphthalale 

5.89E-009 5.9E-009 Cadmium 
Carbon Disulfide 
Chlorobenzene 

1.29E-006 1.3E-006 Chloroform 

Chromium 3+ 

5.99E-008 G.OE-008 Chromlum6+ 

Chrysene 
cls-1 ,2-Dichloroelhene 

Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 

Diethylphthalate 
Dlmethylphthalate 

Df..n-butylphthalate 
0+-n-octytphthalate 

Endrln ketone 
Ethyl Benzene 

Fluoranthene 

Fluorene 

1.22E-012 1.2E-012 Heptachlor 

1.18E-012 1.2E-012 Heptachlor e~Jride 

6.38E-014 6.4E-014 Hexachlorobenzene 

4.44E-012 UE-012 Hexachlorobu1adlene 

Hexane, n-
lndeno(1,2,3-cd)pyrene 
lsophorone 

lead 
Manganese 

Mercury 

6.53E-008 B.SE-008 Methvlene Chloride 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion lnhalatio~ Dermal Total 
Target Organ Ex~ 

CNS 6.81E-003 6.8E-003 

liver 

respiratory 

fatotox:ic 9.88E-004 9.9E-004 
blood disorde~ 9.21E-OD2 9.2E-002 

respiratory 2.09E-005 2.1E-005 

liver 

7.80E-009 7.8E-009 
liver 9.7JE-003 9.7E-003 

liver 2.16E+OOO 2.2E+OOO 

respiratory 

respiratory 4.52E-003 4.5E-003 

liver 
kkiney 

respiratory 6.08E-003 6.1E-003 

CNS 9.14E-006 9.1E-006 
respiratory 5.37E-004 5.4E-004 



l[cenario T•meframe· CurrenUFuture 

Rrtceplor Population Oflsite Resident 

RttceP:IOr Ag<;,• =-=· ~~~C,ghggild'==~======' 

I 

Medium 

Exposure 

Point 
Chemical 

Table 6-6-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion lnhalaUon Dermal ~~ 

-·-=:~·-r~---
-------------'------------------''-----------------_L ___________ L_ _________ , __________ _L __ ~~~L-~~--~--------------!~~T~·~·~·•uo~,~~··~n~~-----------!-----------~---------~~ 

m,p-xylene 
Naphthalene 
Nickel 

N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrena 

Selenium 
Silver 
Styrene 

Tetrachloroethene 

Thallium 
Toluene 

Trtchtoroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

1.58E-001 

2.70E-004 
3.03E-002 

1.30E-001 

3.5E+OOO 
Total Hazard Index Across Surface Soil 

Total Kidney HI. 
Total Skin HI. 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total ReprOductive HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI· 

Total Blood Disorders HI: 

1.6E-001 

2.7E-004 
3.0E-002 

1.3E-001 

3.5E+OOO 
9.4E+001 



SCenario Timeframe: 

Receptor Population: 

Receptor Age: 

~r?·ects\acs\rsktbls\UGSAFCRM. WK4 

I I 

~ 
Exposure Exposure Chemical 

Medium Point 

Upper Aquifer I Outdoor Use I Tap Water 1,1-Dichloroethane 

Area SA 1,2-Dichlorobenzene 

1,2-Dichloroethane 

1.2-Dichloroethene(mixture 

1 ,4-Dichlorobenzene 

2 ,2' -oxybis( 1-Chloropropan 

2,4-Dimethylphenol. 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phlhalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-OcM Phthalate 

TABLE 6-6-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 

Offsite Resident 

Child 

Ingestion 

2.31E-OOB 

2.23E-OOB 

5.62E-OOB 

1.42E-005 

7.35E-006 

1.85E-008 

7.61E-009 

6.8BE-006 

3.43E-008 

1.77E-007 

1.56E-010 

1.85E-009 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Denmal Total 

Exposure 

2.53E-OOB 4.84E-OOB 

6.74E-007 6.96E-007 

5.04E-OOB 1.07E-007 

2.51E-006 1.67E-005 

3.36E-005 4.09E-005 

4.94E-006 4.96E-006 

1.21E-008 1.97E-008 

3.4BE-006 1.04E-005 

3.04E-006 3.07E-006 

2.72E-007 4.48E-007 

2.62E-010 4.19E-010 

3.10E-006 3.10E-006 

Chemical 

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mixture 

1,4-Dichlorobenzene 

2 ,2' -oxybi s( 1-Chloropropan 

2,4-Dimethylphenol 

2-Methylnaphthafene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroelhane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-OcM Phthalate 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I circulatory system B.2BE-005 1.52E-004 2.35E-004 

CNS 2.19E-004 6.41E-003 6.63E-003 

fetotoxic 3.95E-004 4.33E-004 B.27E-004 

kidney 1.14E-002 2.34E-002 3.48E-002 

Gltract 1.45E-003 4.37E-002 4.51E-002 

low bodywl 9.37E-004 B.40E-004 1.78E-003 

generalized 1.14E-003 3.81E-003 4.95E-003 

Gltract 1.38E-003 1.16E-001 1.18E-001 

liver 9.86E-006 6.76E-006 1.66E-005 

circulatory system 1.35E-003 2.27E-004 1.5BE-003 

kidney 

skin 2.07E-002 3.4BE-001 3.69E-001 

circulatory system 1.47E+OOO 2.60E-001 1.73E+OOO 

NA 2.14E-002 3.60E-003 2.50E-002 

blood disorders 3.95E+OOO 1.BOE+001 2.20E+001 

NA 

Gltract 1.0BE-005 1.76E-005 2.85E-005 

liver 

reproductive 

liver 5.72E-003 5.06E-001 5.12E-001 

kidney 2.37E-003 7.95E-003 1.03E-002 

liver 8.28E-003 2.32E-001 2.40E-001 

liver 7.10E-003 1.09E-002 1.80E-002 

1.22E-002 2.04E-002 3.26E-002 

liver 

circulatory system 7.89E-005 1.62E-004 2.41E-004 

circulatory sysfem 2.76E-004 4.64E-005 3.23E-004 

liver 7.22E-003 2.02E-003 9.24E-003 

liver 3.43E-003 1.15E-003 4.59E-003 

NA 9.27E-003 1.56E+OOO 1.57E+OOO 



File· c·\~rojects\acs\rsktbls\UGSAFCRM WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I I 

Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total\ 

TABLE 6-6-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Offsite Resident 

Child 

Ingestion 

2.81E-009 

1.08E-008 

3.04E-OOB 

6.43E-007 

Carcinogenic Risk 

Inhalation Dermal 

2.92E-009 

1.77E-OOB 

2.19E-005 

8.97E-007 

-------------- --------------- ------------
2.95E-005 7.45E-005 

Total Risk Across Groundwater 

Total 

Exposure 

5.73E-009 

2.84E-OOB 

2.19E-005 

1.54E-006 

------ .. 
1.04E-004 

I1.0E-004 I 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

Total Risk Across All Media and All Exposure Routes II II 

I 

I 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

low bodywt 

liver 

kidney 

CNS 

kidney 

liver 

circulatory system 

low bodywt 

fetotoxic 

liver 

liver 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

-------· 
_thyroid __ 

······-

Ingestion Inhalation Dermal Total 

Exposure 

9.86E-007 2.75E-006 3.74E-006 

3.04E-002 4.93E-001 5.23E-001 

3.52E-001 5.92E-002 4.12E-001 

6.90E-005 7.17E-005 1.41E-004 

7.B7E-001 1.32E-001 9.19E-001 

1.12E-003 1.83E-003 2.95E-003 

1.38E-002 2.09E-001 2.23E-001 

1.23E-002 4.12E-003 1.64E-002 

6.19E-002 6.19E-002 

3.95E-004 2.83E-001 2.84E-001 

4.21E-004 4.74E-004 8.95E-004 

2.05E-003 3.45E-004 2.40E-003 

5.92E-005 1.30E-005 7.22E-005 

1.46E-002 2.45E-003 1.70E-002 

3.85E-002 6.50E-001 6.89E-001 

1.17E-002 3.91E-003 1.56E-002 ........... ·······----- ----------- ----------
6.86E+OOO 2.30E+001 2.99E+001 

Total Hazard Across Groundwater I3.0E+001 I 

Total Ctrculatory System HI= I 2.0E+OOO I 

Total Liver HI = I1.6E+OOO I 

Total Kidney HI= I 9.6E-001 I 

Total Gl HI = I 1.6E-001 I 

Total CNS HI = I S.SE-003 I 

Total Thyroid HI = I 1.6E-002 I 

Total Fetotoxic HI= I 7.5E-001 I 

Total Skin HI = I 3.7E-001 I 

Total Blood Disorders HI = I 2.2E+001 I 

I 

file://c:/projecls/acsVrsklbl5/UG5AFCRM.WK4


Scenario Timeframe: 

Receptor Population: 

Receptor Aae: 

File: c:\pro'ects\acs\rsklbls\UG5AFCCT.WK4 

I I 
Medium E<posure E<posure Chemical 

Medium Point 

Upper Aqu~er I Outdoor Use I Tap Water 1, 1-Dichloroethane 

Area 5A 1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mixture 

1 A-Dichlorobenzene 

2,2'-o<ybis(1-Chloropropan 

2,4-Dimethylphenol 

2-Methylnaphthalene 

4-Methyt-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyt)Ether 

bis(2-Ethythe<yi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octvt Phthalate 

TABLE 6-6-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Future 

Otfsite Resident 

Child 

Ingestion 

1.92E-009 

1.B6E-009 

4.68E-009 

1.1BE-006 

6.13E-007 

1.54E-009 

6.34E-010 

5.73E-007 

2.86E-009 

1.47E-OOB 

1.30E-011 

1.54E-010 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Denmal Total 

Exposure 

2.50E-009 4.42E-009 

8.34E-008 8.52E-OOB 

3.60E-009 8.29E-009 

1.79E-007 1.36E-006 

3.13E-006 3.74E-006 

8.07E-007 8.09E-007 

1.49E-009 2.13E-009 

6.06E-007 1.1BE-006 

3.76E-007 3.79E-007 

2.44E-OOB 3.91E-008 

1.87E-011 3.1BE-011 

3.84E-007 3.84E-007 

Chemical 

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mixture 

1 A-Dichlorobenzene 

2 ,2' -o<ybis( 1-Chloropropan 

2,4-Dimethytphenol 

2-Methytnaphthalene 

4-Methyt-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyt)Ether 

bis(2-Ethythe<yi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octvl Phthalate 

I 
Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I circulatory system 6.90E-006 1.51 E-005 2.20E-005 

CNS 1.B3E-005 7.93E-004 B.12E-004 

fetoto<ic 3.29E-005 4.27E-005 7.56E-005 

kidney 9.50E-004 2.30E-003 3.25E-003 

Gl tract 1.21E-004 5.40E-003 5.52E-003 

low bodywt 7.81E-005 6.00E-005 1.3BE-004 

generalized 9.53E-005 6.24E-004 7.19E-004 

Gl tract 1.15E-004 1.44E-002 1.45E-002 

liver B.22E-007 6.70E-007 1.49E-006 

circulatory system 1.13E-004 1.62E-005 1.29E-004 

kidney 

skin 1.73E-003 2.49E-002 2.66E-002 

circulatory system 1.23E-001 1.86E-002 1.41E-001 

NA 1.78E-003 2.57E-004 2.04E-003 

blood disorders 3.29E-001 1.68E+OOO 2.01E+OOO 

NA 

Gl tract 9.04E-007 2.88E-006 3.7BE-006 

liver 

reproductive 

liver 4.77E-004 6.26E-002 6.31E-002 

kidney 1.97E-004 5.68E-004 7.65E-004 

liver 6.90E-004 3.63E-002 3.70E-002 

liver 5.92E-004 9.81E-004 1.57E-003 

1.01E-003 1.46E-003 2.47E-003 

liver 

circulatory system 6.5BE-006 1.59E-005 2.25E-005 

circulatory system 2.30E-005 3.31E-006 2.63E-005 

liver 6.02E-004 1.44E-004 7.46E-004 

liver 2.86E-004 8.24E-005 3.6BE-004 

NA 7.73E-004 1.11E-001 1.12E-001 

file://c:/proiecls/acs/rsklbls/UG5AFCCT.WK4


File: c~\pr~ ·ects\acs\rsktbls\UGSAFCCT. WK4 

·~~ I '~·-- I '~·~ Med1um Po1nt 

----~ ~-----~------

1 I 

l
~cenario Timeframe: 
Receptor Population: 

Receptor A e: 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

TABLE 6-6-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Future 

Off site Resident 

Child 

American Chemical Service NPL Site 

1---------~--~C~a~rc~in~o~g~e~nric~R--is~k----~-------l~;~; 
Ingestion Inhalation Dennal Total 

2.34E-010 

Exposure 

Diethylphthalate 

Ethylbenzene 

Iron 

5.02E-010 7.37E-010 lsophorone 

Lead 

Manganese (nonfood) 

8.98E-010 

2.54E-009 

5.3SE-008 

1.67E-009 2.57E-009 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

2.71E-006 2.71E-006 Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-Dichloroethene 

Vanadium 

7.99E-008 1.33E-007 Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Tatar) 

Total Risk Across Groundwater I 1.1 E-005 I 

Total Risk Across All Media and All Exposure Routes ll 

I 
Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

low bodywt 

liver 

kidney 

CNS 

kidney 

liver 

circulatory system 

low bodywt 

fetotoxic 

liver 

liver 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

_______ . __ th_xroid_ ....... _. 

Ingestion Inhalation Dennal 

8.22E-008 3.40E-007 

2.53E-003 9.24E-002 

2.94E-002 4.23E-003 

5.75E-006 1.23E-005 

6.56E-002 9.44E-003 

9.32E-005 1.73E-004 

1.15E-003 4.69E-002 

1.02E-003 2.94E-004 

5.16E-003 

3.29E-005 3.51E-002 

3.51E-005 4.61E-005 

1.71E-004 2.46E-005 

4.93E-006 1.2BE-006 

1.22E-003 1.75E-004 

3.21E-003 1.22E-001 

9.71E-004 2.BOE-004 
----------- -------··--- ·-----------
5.72E-001 2.27E+OOO 

Total Hazard Across Groundwater 

Total C~rculatory System HI= 

Total Liver HI= 

Total Kidney HI = 

Total Gl HI= 

Total CNS HI = 

Total Thyroid HI = 

Total F etotoxic HI = 

Total Skin HI = 

Total Blood Disorders HI= 

Total 

Exposure 

4.23E-007 I 
9.49E-002 

3.36E-002 

1.81E-005 

7.50E-002 

2.67E-004 

4.80E-002 

1.32E-003 

5.16E-003 

3.51E-002 

B.12E-005 

1.96E-004 

6.21E-006 

1.39E-003 

1.26E-001 

1.25E-003 

2:84£~ooci r 
I2.BE+OOO I 

I1.9E-001 

I 2.3E-001 

I 7.9E-002 I 
lz.oE-ooz I 

I 8.1E-004 I 

I1.3E-003 I 

I1.3E-001 I 
I 2.7E-002 I 
I2.0E+OOO I 



l

lScenario Timeframe: 
Receptor Population: 

Receptor Age: 

File: c:\pro'ects\acs\rsktbls\LG5ACCRM.WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 2-Butanone (MEK) 

Area SA Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethane 

Vinyl Chloride 

Zinc 

I !Total) 

TABLE 6-6-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current 

Offsite Resident 

Child 

Ingestion 

4.46E-005 

1.10E-007 

4.77E-008 

1.11E-008 

2.58E-008 

8.92E-006 

.. ---------------
5.37E-005 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

1.56E-009 1.56E-009 

1.64E-004 1.64E-004 

5.16E-006 4.98E-005 

1.60E-006 1.60E-006 

1.1DE-007 

8.51E-006 8.51E-006 

4.77E-008 

2.50E-006 2.50E-006 

5.81E-006 5.81E-006 

1.7BE-005 1.78E-005 

1.17E-008 

1.93E-007 1.93E-007 

2.58E-008 

8.92E-006 

4.07E-006 4.07E-006 ...... ----------------
2.10E-004 2.64E-004 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethane 

Vinyl Chloride 

Zinc 

(Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 1.83E-004 1.56E-009 1.83E-004 

skin 3.88E-001 1.64E-004 3.88E-001 

circulatory system 1.16E+OOO 5.16E-006 1.16E+OOO 

NA 3.78E-001 1.60E-006 3.78E-001 

liver 4.57E-003 4.57E-003 

kidney 1.00E-001 8.51E-006 1.DOE-001 

circulatory system 9.13E-003 9.13E-003 

liver 3.54E-001 2.50E-006 3.54E-001 

1.37E+OOO 5.81E-006 1.37E+OOO 

CNS 

kidney 4.21E+OOO 1.78E-005 4.21E+OOO 

liver 3.04E-004 3.04E-004 

low bodywt 2.28E-002 1.93E-007 2.28E-002 

liver 4.57E-003 4.57E-003 

liver 

_________ !hyroi_d _________ 4.81E-001 4.07E-006 4.81E-001 
----------- ----------- ---- --------··· 
8.49E+OOO 2.10E-004 8.49E+OOO 



File: c:\pro'ects\acs\rsklbls\LG5ACCRM.WK4 

I I 
Medium 

l 
Exposure Exposure 

Medium Point 

I Air I Indoor Use 

Vapors 

Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

T richloroethene 

Vinyl Chloride 

Zinc 

(Total) 

TABLE 6-6-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current 

Offsite Resident 

Child 

Ingestion 

--------- ------

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

I I 

6.76E-010 6.76E-010 

2.75E-012 2.75E-012 

1.50E-011 1.50E-011 

1.50E-009 1.50E-009 

----------- .. ---------------- ----------
2.20E-009 2.20E-009 

Total Risk Across Groundwater I2.6E-004 I 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethene 

Vinyl Chloride 

Zinc 

(Total) 

Total Risk Across All Media and All Exposure Routes II 

I 

Primary 

Target Organ 

I CNS 

respiratory tract 

fetotoxic 

NA 

respiratory tract 

liver 

respiratory tract 

respiratory tract 

respiratory tract 

respiratory tract 

CNS 

... ---------------- .. 

Non-Carcinogenic Hazard Quotient 

Ingestion 

I 

-----------

Inhalation Dermal 

I6.81E-007 I 

9.13E-007 

2.44E-009 

----------- ····---------------· 
1.60E-006 

Total Hazard Across Groundwater 

-Total Circulatory System HI­

Total Liver HI = 

Total Kidney HI = 
Total Skin HI = 

Total Thyroid HI = 
Total CNS HI = 

Total Respiratory Tract HI = 

Total 

Exposure 

I6.81E-007 

9.13E-007 

2.44E-009 

------------
1.60E-006 

la.sE+ooo I 

1.2E+OOO I 
3.6E-001 I 
4.3E+OOO I 
3.9E-001 I 
4.8E-001 I 
6.8E-007 I 
2.4E-009 I 

file://c:/projecls/acs/rsklbls/LG5ACCRM.WK4


I
I :Scenario Tlmeframe: 
Receptor Population: 

Receptor Age: 

File: c:lprojoclllacalrsk!blsii.G5ACCCT.WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I lower Aquifer I Tap Water 2-Butanone (MEK) 

Area SA Antimony 

Arsenic 

Barium 

bls(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethene 

Vinyl Chloride 

Zinc 

I (Total) 

TABLE 6-6-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current 

Offsite Resident 

Child 

Ingestion 

1.12E.{)05 

2.74E-008 

1.19E.OOB 

2.94E-009 

6.46E.{)09 

2.23E-006 

------------------
1.34E.OOS 

American Chemical SeNice NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

1.86E.{)11 1.12E.005 

2.74E-008 

1.19E-008 

2.94E.009 

6.46E-009 

8.82E.{)11 2.23E-006 

-------------- --- ·1.ote:Oio--- · · -----------1.34E-005 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethene 

Vinyl Chloride 

Zinc 

(Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 4.57E.005 3.12E.{)10 4.57E-005 

skin 9.70E.002 1.56E-005 9.70E-002 

drcutatory system 2.89E.001 4.89E.{)07 2.89E-001 

NA 9.46E-002 1.52E-007 9.46E-002 

liver 1.14E.{)03 1.14E-003 

kidney 2.51E.002 8.07E-007 2.51E-002 

drculatory system 2.28E.003 2.28E-003 

liver 8.85E.002 2.37E.007 B.BSE-002 

3.43E.001 5.51E.007 3.43E-001 

CNS 

kidney 1.05E+OOO 1.69E.006 1.05E+OOO 

liver 7.61E.005 7.61E-005 

lowbodywt 5.71E.003 1.83E-008 5.71E-003 

liver 1.14E.003 1.14E-003 

liver 

·····-·---~~~·-··-···· 1.20E-001 3.86E-007 1.20E-001 
------------ ----------- --·i.99e:oos··· · ----------
2.12E+OOO 2.12E+OOO 



Scenario nmeframe: 

Receplor Populalion: 

Receptor Age: 

File: c:\projoctslacs\rsklblsii.G5ACCCT.WK4 

I l 
Medium Exposure Exposure Chemical 

Medium Point 

Alr I Indoor Use 2-Butanone (MEK) I 

Vapors Antimony 

Arsenic 

Barium 

bls(2-Eihyfhexyt)Phfhalale 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Melhyfene Chloride 

Nickel 

Trichloroethane 

Vinyl Chloride 

Zinc 

(Total) 

TABLE 6-6-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current 

Offslle Resident 

Child 

Ingestion 

------------------

I 

American Chemical Service NPL Slle 

Cardnogenlc Risk 

Inhalation Dermal Total 

Exposure 

I 

3.36E-010 3.36E-010 

1.37E-012 1.37E-012 

7.48E-012 7.48E-012 

7.48E-010 7.48E-010 

-------------- ------------------ -----------
1.09E-009 1.09E-009 

Total Risk Aaoss Groundwater llt.3E-005 I 
Total Risk Aaoss All Media and All Exposure Routes II I 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bls(2-Eihylhexyt)Phlhalale 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroelhene 

Vinyl Chloride 

Zinc 

(Total) 

I 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

CNS I 

respiratory tract 

fetotoxlc 

NA 

respiratory tract 

liver 

respiratory tract 

respiratory tract 

respiratory tract 

respiratory tract 

CNS 

-------------------------

Ingestion Inhalation Dermal Total 

Exposure 

I 3.39E-007 I I3.39E-007 

4.54E-007 4.54E-007 

1.21E-009 1.21E-009 

------·----- ----------- -····-------···· ----------
7.94E-007 7.94E-007 

Total Hazard Across Groundwater 12.1E+OOO I 

-Total Circulatory System HI- I 2.9E-001 I 
Total Liver HI= I 9.1E-002 I 

Total Kidney HI= lt.1E+OOO I 
Total Skin HI= I 9.7E-002 I 

Total Thyroid HI= lt.2E-001 I 
Total CNS HI = I 3.4E-007 I 

Total Respiratory Tract HI= lt.2E-009 I 



File· c·lprojoctslacslnlktbls\LG5AFCRM WK4 

Medium 
! 

Exposure 
I 

Exposure Chemical 
Medium Point 

Groundwater I Lower Aquifer I Tap Water Aluminum 

Area SA Ammonia 

Arsenic 

Barium 

Be~olcAcid 

Beryllium 

bis(2-Ethythexyt)Phthalate 

Chromium (VI) 

CobaH 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

I (Total) 

TABLE 6-6-7 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Ingestion 

I 
Inhalation Dermal Total 

Exposure 

Aluminum 

Ammonia 

5.75E-C05 2.53E-C10 5.75E-005 Arsenic 

Barium 

Be~oicAcid 

Beryllium 

B.14E-COB 2.86E-COB B.17E-006 bls(2-Ethylhexyt)Phthalate 

Chromium (VI) 

Cobah 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 
------------------- ------------- ------------ -----------

B.37E-C05 2.89E-COB 6.37E-C05 (Total) 

I 
Nor>-Cerdnogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I circulatory system 6.92E-001 2.91E-006 6.92E-001 

kidney 

circulatory system 1.49E+OOO 6.59E-006 1.49E+OOO 

NA 8.1BE-001 3.44E-006 B.1BE-001 

Gl tract 1.37E-004 1.56E-OOB 1.37E-C04 

kidney 5.01E-002 3.96E-C04 5.04E-C02 

liver 2.55E-C01 1.20E-C03 2.56E-001 

4.91E-C01 2.07E-005 4.91E-001 

circulatory system 1.02E-C02 4.2BE-COB 1.02E-C02 

Uver 2.84E-001 2.00E-COB 2.84E-C01 

3.99E+OOO 1.6BE-C05 3.99E+OOO 

CNS 

kidney 1.35E+OOO 5.67E-C06 1.35E+OOO 

lowbodywt 3.3BE-C01 2.84E-COB 3.3BE-C01 

fetotoxlc B.28E-C01 B.2BE-C01 

liver 5.01E-C02 3.49E-C06 5.01E-C02 

liver 5.4BE-C02 2.30E-C07 5.46E-C02 

NA 4.BBE+OOO 1.97E-COS 4.6BE+OOO 

liver 4.55E-C05 2.56E-C08 4.55E-C05 

circulatory system 1.65E-C01 6.95E-C07 1.65E-C01 

----------~~---------- 1.29E-C02 1.06E-C07 1.29E-C02 
----------- ----·--·-- ----------· ----------· 
1.55E+001 1.6BE-C03 1.5BE+001 



l'lle: c:\pro]eciS\acslroktbls\LG5AFCRM.WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I Air Indoor Use 

Vapors 

Chemical 

Aluminum I 
Ammonia 

ArseniC 

Barium 

BenzoiC Add 

Beryllium 

bls(2-eithythexyt)Phthalate 

Chromium (VI) 

Coball 

Copper 

Iron 

Lead 

Manganese (nonfood) 

NICkel 

Nllrate/NIIrlte 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zlnc 

(Total) 

TABLE 6-6-7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 
Exposure 

I I Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 
Beryllium 

b1s(2-Ethythexyi)Phthalate 

Chromium (VI) 

Caban 

Copper 

Iron 

Lead 

Manganese (nonfood) 

NICkel 

Nltrate/Nitrlle 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 
------------------- ------------- ------------ -----------

I!otal) O.OOE+OOO O.OOE+OOO 

Total Risk Aaoss Grotindwater ls.4E-005 I 
Total Risk Aaoss All Media and All Exposure Routes 

I 
Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

respiratory tract 

respiratory tract 

respiratory tract 

fetotoxlc 

lung 

NA 

respiratory tract 

respiratory tract 

rasplratory tract 

CNS 

-------------------------· 

Ingestion Inhalation Dermal Total 
Exposure 

I 
6.61E..Q04 6.61E-004 

4.85E-OOB 4.85E-OOB 

·---------- ------------ -----------
8.61E..Q04 6.61E-004 

Total Hazard Aaoss Groundwater j1.BE+001 I 
T 1 Clrculat s Ota ory ys lemHI= i:HE+OOO I 

Total Liver HI= I 6.5E:001 
Total Kidney HI= I 1.4E+000 I 

Total Gl Tract HI= 11.4E:oo4 I 
Total CNS HI = I 4.8E-008 I 

ToiJII Respiratory Tract HI = I B.6E:oo4 ) 
Total Thyroid HI = I 1.3E:002 I 



cenano 1me rame: 
Receptor Population: 
Receptor Age: 

File: c:lpr<>jeds\acslnklbls\LG5AFCCT. WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water Aluminum 

Area SA Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bis(2-Eihylhexyi)Phthalate 

Chromium (VI) 

Cobalt 

Copper 

Iron 

Lead 

Manganese (nonfood) 

NICkel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

I (Total) 

TABLE 6-6-8 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

Aluminum 

Ammonia 

1.44E-005 2.40E-011 1.44E-005 Arsenic 

Barium 

Benzoic Acid 

Beryllium 

1.53E-006 3.64E-009 1.54E-006 bls(2-Ethyfhexyt)Phthalate 

Chromium (VI) 

Cobalt 

Copper 

Iron 

Lead 

Manganese (nonfood) 

NICkel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 
------------------- ------------- ------------ -----------

1.59E-005 3.86E-009 1.59E-005 (TotaO 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I cirrulatory system 1.75E-001 2.79E-007 1.75E-001 
kidney 

circulatory system 3.76E-001 6.30E-007 3.76E-001 

NA 2.06E-001 3.29E-007 2.06E-001 

Gltrad 3.45E-005 2.11E-009 3.45E-005 

kidney 1.27E-002 3.79E-005 1.27E-002 

liver 6.44E-002 1.62E-004 6.46E-002 

1.24E-001 1.96E-006 1.24E-001 

clrrulatory system 2.57E-003 4.09E-009 2.57E'()03 

liver 7.19E-002 1.91E-007 7.19E-002 

1.01E+OOO 1.61E-006 1.01E+OOO 

CNS 

kidney 3.40E-001 5.43E-007 3.40E-001 

lowbodywt 6.53E-002 2.72E-007 8.53E-002 

fetotoxlc 2.09E-001 2.09E-001 

liver 1.27E-002 4.72E-007 1.27E-002 

liver 1.38E-002 2.20E-006 1.38E-002 

NA 1.18E+OOO 1.89E-006 1.18E+OOO 

liver 1.15E-005 3.47E-009 1.15E-005 

circulatory system 4.17E-002 6.65E-008 4.17E-002 

thyrold 3.25E-003 1.04E-008 3.25E-003 
------------------------·- ----------- ------------ ----------- -----------

3.93E+OOO 2.08E-004 3.93E+OOO 



Fllo: e:lprojedslaeslnktbts\LG5AFCCT.WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I Air Indoor Use 

Vapors 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Add 

Beryllium 

bis(2-Eihylhexyi)Phthalate 

Chromium (VI) 

CobaH 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nltrate/NHrHe 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 
(Total) 

TABLE 6-6-8 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amelican Chemical Servlca NPL Slle 

Cardnogenlc Risk Chemical 

Ingestion Inhalation Dermal Total 
Exposure 

I -1 1 Aluminum 

Ammonia 

Arsenic 

Balium 

Benzoic Add 

Beryllium 

bls(2-Ethylhexyt)Phlhalate 

Chromium (VI) 

CobaH 

Copper 

Iron 

lead 

Manganese (nonfood) 

Nickel 

NHrateiNitrlle 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 
------- ------------- ·----------· ----------· ------------

O.OOE+OOO O.OOE+OOO (Total) 

T ota1 Risk Aaoss Groundwater I1.6E-005 I 
Total Risk Aaoss All Media and All Exposure Routes 

I 

I 

Non-Cardnogenlc Hazard Quotient 

Plimary I Target Organ 

respiratory tract I 
respiratory tract 

resplrafoty Inset 

fetotoxic 

lung 

NA 

respiratory tract 

respiratory tract 

respiratory tract 

CNS 

--------------------------

Ingestion Inhalation Dermal Tolal 
Exposure 

I I 
3.30E-004 3.30E-004 

2.42E-008 2.42E-008 

----------- --------·--- -----------
3.30E-004 3.30E-004 

Total Hazard Aaoss Groundwater JI3.9E+OOO 

= Total Circulatory System HI I 5.9E-001 
Total Liver HI= I 1.6E:001 

Total Kidney HI = I 3.5E:001 
Total Gl Tract HI = I 3.5E:005 

Total CNS HI = I 2.4E:009 
Total Respiratory Tract HI = I 3.3E0004 

Total Thyroid HI = I 3.3E:003 



Scenario Timeframe· CurrenliFuture 

Receptor Population: Oltsite Resident 

Rece~ge: Adult 

File· AreaSaRM wk4 \ ARESSaRM 

Medium Exposure 
Medium 

I 

Exposure 
Point 

Chemical 

Surface Soil So it Area SA. Surface Soil (0' to 2') 4,4'-DDE 

AIR Area SA, Surface SoU (0' to 21 

4,4'-DDT 
alpha-BHC 

atpha-Chlonjane 
Aluminum 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Arsenic 

Barium 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)Ouoranlhene 

Benzoi))Huoranthene 

Beryllium 
bls(2-Eihylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 
Chromium 3+ 

Chrysene 

Cobalt 
Copper 

Cyanide (total) 

Dieldrin 

Oi-n-butylphthalate 
Endosulfan I 

Endrln 
Fluoranthene 
gamma-BHC 
gamma-Chlordane 

Heptachlor 
Heptachlor epoxlde 

lndeno(1.2,3-cd)pyrene 

Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 

Methylene Chloride 

Nickel 

Pyrene 
Selenium 

Silver 

Toluene 
Vanadium 

Zinc 

1,1-Dichloroethane 

(Total) 

1, 1,1-Tr1chloroethane 

1,1,2-Trichloroethane 
1,1,2,2-Tetrac:hloroethane 

1,2-Dichlorobenzene 
1.2-Dichloroethane 
1,2-Dic:hloroethene (total) 
1,2-Dichloropropane 

1,2,4-Tr1chlorobenzene 
1,4-Dichlorobenzene 

2-Butanone 

Ingestion 

1.8E-009 
2.2E-009 
3.1E-009 
1.7E-009 

1.3E-007 
J.OE-007 
2.2E-007 
2.4E-008 

3.1E-008 
3.8E-007 
3.8E,008 
J.OE-009 

4.1E-009 

3.8E-010 

3.7E-008 

J.OE-010 
1.4E-009 

2.8E-009 
2.0-E-008 
J.OE-008 

2.5E-011 

3.6E-006 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation 

5.67E-011 
3.36E-009 

4.75E-007 

9.88E-009 

Dermal 

1.0E-007 
I.JE-007 
1.6E-007 
1.0E-007 

7.6E-006 
2.0E-005 
I.JE-005 
1.5E-004 

1.8E-006 
2.6E-005 
2.2E-006 
1.7E-007 

2.4E-007 

5.3E-008 

2.2E-006 

1.8E-008 
8.1E-008 
1.6E-007 
1.tE-006 
1.7E-006 

2.6E-009 

2.2E-004 

Total 

ExPOsure 

1.0E-007 
1.3E-007 
1.8E-007 

1.0E-007 

7.8E-006 
2.0E-005 
I.JE-005 
1.5E-004 

1.8E-006 
2.6E-005 
2.2E-006 
1.8E-007 

2.4E-007 

5.4E-008 

2.2E-008 

1.8E-008 
8.2E-008 
1.6E-007 
1.2E-006 

1.8E-006 

2.6E-009 

2.3E-004 

5.7E-011 
3.4E-009 

4.8E-007 

9.9E-009 

4,4'-00E 
4,4'-0DT 

alpha-BHC 

Chemical 

alpha-Chlordane 
Aluminum 
Antimony 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Arsenic 

Barium 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)Huoranthene 
Benzo(k)Huoranthene 
Beryllium 

bls(2-Ethylhexyl)phthalate 

Butylbenzylphthalale 
Cadmium 

Chromium 3+ 
Chrysene 

Coball 
Copper 

Cyanide (total) 

Dieldrin 

01-n-butylphthalale 
Endosulfan I 
Endrin 
Fluoranlhene 

gamma-BHC 
gamma-Chlonjane 

Heptachlor 
Heptachlor epoxlde 

lndeno(1,2,3-cd)pyrene 
Iron 
Lead 
Manganese 
Mercury 
Methoxychlor 
Methylene Chloride 

Nickel 
Pyrena 
Selenium 

Silver 

Toluene 
Vanadium 

Zln~ 

1 .1-0ichloroethane 

1, 1,1-Tr1chloroethane 

(Total) 

1 ,1,2-Tr1chloroethane 
1,1,2,2-Tetrachloroethane 

1 ,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-0idlloroethene (total) 

1.2-Didlloropropane 
1,2,4-Tr1chlorobenzene 

1,4-Dichlorobenzene 
2-Butanone 

I 

Primary 

Target Organ 

liver 

fetotoxic 

liver 

liver 
circulatory 

skin 
liver 
liver 

circulatory 

circulatory 

kidney 
liver 

mammary 
kidney 

liver 
liver 

heart 
liver 

liver 
liver 

liver 

kidney 
liver 

kidney 

liver 
liver 
liver 
liver 

CNS 
kidney 

low body wt 

reproductive 
liver 

low body wt 
liver 

liver 
skin 

liver 
circulatory 

thyroid 

kidney 

liver 

liver 
liver 

low body weight 
circulatory 

liver 
liver 
CNS 

Non-Carcinogenic Hazanj Quotient 

Ingestion 

J.BE-005 

2.9E-005 
8.4E-003 
5.0E-002 

2.2E-002 

t.SE-002 
2.3E-003 

J.JE-004 
4.3E-005 

3.6E-007 
2.tE-003 
2.5E-005 

1.3E-004 
6.7E-004 
8.9E-006 
1.4E-004 
t.SE-006 
S.OE-007 
2.5E-005 
S.tE-006 

2.3E-006 
2.3E-005 
3.6E-006 
4.8E-004 

4.7E-002 

J.OE-002 

4.7E-006 
1.6E-007 
1.2E-003 
7.3E-006 
1.6E-004 

J.OE-004 
1.4E-008 
2.3E-003 
5.4E-004 
1.6E-001 

Inhalation 

2.73E-004 
1.54E-004 

7.69E-003 
1.09E-002 

1.33E-002 
6.22E-005 
5.72E-006 
2.41E-008 

Dermal 

2.2E-003 

1.7E-003 
4 9E-001 
2.9E+002 

1.4E+OOO 

9.5E-001 
1.3E-001 

1.9E+OOO 
2.5E-003 

2.2E-005 
4.8E+OOO 
J.GE-001 

7.4E-003 
6.5E-002 
1.0E-003 
7.9E-003 
9.8E-005 
4.6E-005 
1.5E-003 
3 OE-004 
t.JE-004 
t.4E-003 
2.1E-OO.C 

2.6E-002 

2.7E+OOO 

1.7E+OOO 

2.7E-004 
t.7E-005 
1.4E+OOO 

4.2E·004 
9.1E-003 
8.3E-002 
7.9E-007 
1.4E-001 
1.0E-001 ---------------

Total 

Exoosure 

2.3E-003 

1.7E-003 
4.9E-001 
2.9E+002 

1.5E+OOO 

9.8E-001 
1.4E-001 

1.9E+OOO 
2.5E-003 

2 JE-005 
4.8E+OOO 

3.6E-001 

7.5E-003 
e.BE-002 
1.0E-003 
8.0E-003 
1.0E-004 
4.7E-005 
1.5E-003 
J.OE-004 

1.3E-004 
1.4E-003 
2.tE-004 
2.9E-002 

2.8E+OOO 

1.8E+OOO 

2 7E-004 
UE-005 
1.4E+OOO 

4.3E-004 
9.2E-003 
6.4E-002 
8.1E-007 
1.4E-001 
1.0E-001 -------------
3.1E+002 

2.7E-004 
1.5E-004 

7.7E-003 
1.1E-002 

1.3E-002 
6.2E-005 
5.7E-006 
2.4E-008 



I 
Sc~nario Timelrame. CurrenVFuture 

Re.;:eptor Populatron: Olfsrte Resident 

Ret:e~or Age. Adult 

Fife· Area5aRM.wk4 \ AR.ES5aRM 

I~ 
I 

Exposure E~~:posure Chemical 
Medium Point 

Ingestion 

2-Hexanone 

2-Methytnaphthalene 
2-Melhylphenot 
2.4-Dimethylphenot 
2,4,5-Trichlorophenol 

2.6-Dinllrotoluene 
3,3'-0ichlorobenzidine 
4-Methyl-2-pentanone 
4-Melhylphenol 
4,4'-000 

4.4'-DDE 
4,4'-00T 

Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 

alpha-BHC 
Anthracene 
Antimony 
Aroc/or-1242 
Aroclor-1248 
Aroclor-1254 

Aroclor-1260 
A~enlc 

Bar1um 

Benzene 
Benzoic Acid' 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranlhene 
Benzo{g,h,l)perylene 
Benzo(k)nuoranlhene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroethyl) ether 
bls(2-Eihylhexyl)phthalate 

Butylbenzylphthatate 
Cadmium 
Carbon Otsulnde 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium6+ 
Chrysene 

cls-1,2-Dichloroethene 
Cobatl 
Copper 

Cyanide (fatal} 
Dlbenzofuran 
Oiethylphthalate 
Dlmethytphthalate 
01-n-butytphthalate 
Di-n-odyfphthalate 
Endrin ketone 
Ethyt Benzene 
Fluoranthene 

Fluorene 
Heptachlor 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 
EXROSure 

~2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2,4-Dimethylphenol 

2.4.5-Trichlorophenol 
2,6-0init rotoluene 
3,3'-0ichlorobenzidine 
4-Methyl-2-pentanone 
4-Melhylphenol 
4,4'-000 

4,4'-DDE 
2.02E-012 2.0E-012 4,4'-DDT 

Acenaphthene 
Acenaphthylene 
Acetone 

4.BBE-010 4.9E-010 AIC1rin 
9.90E-012 9.9E-012 alpha-BHC 

Anlhracene 
Antimony 

B.71E-011 B.7E-011 Arodor-1242 
5.23E-010 5.2E-010 Aroclor-1248 
4.15E-010 4.2E-010 Aroclor-1254 
3.29E-009 3.3E-009 Aroclor-1260 
2.05E-009 2.0E-009 Arunlc 

Barium 

4 45E-007 4.4E-007 Benzene 
Benzoic Add 
Benzo(a)anlhracene 

2.25E-011 2.3E-011 Benzo(a)pyrene 
Benzo(b)nuaranthene 
Benzo{g.h,l)perylene 
Benzo(k)fluoranthene 
Benzyl Alcohol 

9.82E-011 9.BE-011 Beryllium 
S.JBE-012 5.4E-012 beta-BHC 

4.77E-006 4.BE-006 bls(2-Chloroethyl) ether 

4.43E-011 4.4E-011 bis(2-EthylhexyQphthalate 
Butylbenzylphthalale 

6.73E-009 6.7E-009 Cadmium 
Carbon Oisulllde 
Chlorobenzene 

1.4BE-006 1.5E-006 Chloroform 
Chromium 3+ 

B.BSE-008 B.BE-008 Chromium 6+ 
Chrysene 
cis-1,2-0ichlornethene 
Cobalt 
Copper 
Cyanide (total) 
Oibenzofuran 
Diethylphthatate 
Olmethylphthalate 
Di-n-butyl phthalate 
Oi-n-odylphthalale 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 

1.40E-D12 1.4E-012 He lachlor 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Ta~~~N~rg~ Ex~ 

2.34E-001 2.3E-001 

CNS 1.95E-003 1.9E-003 

liver 

respiratory 
fetotoxlc 2.82E-004 2.BE-004 

blood disorders 2.63E-002 2.6E-002 

respiratory 5.9BE-006 B.OE-006 

liver 

2.23E-009 2 2E-009 
liver 2.7BE-003 2.BE-003 

liver 6.18E-001 6.2E-001 

respiratory 

respiratory 1.29E-003 1.3E-003 



Scenano Timeframe· CurrentiFuture 

Receptor Population: Otrsite Resident 

Rece~or Age· Adult 

File. Area5aRM.wk4 \ ARES5aRM 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

--~--E-·-~_·_•_m--~---E-·-~_·_•_m---~~-~-C-h_e_m~~~~---~----~~-~~C=•~•~~~~+e-n_~_R_~_·---~~~ ~- N_oo ___ C_•_d_M-~-~ ---J Medium Point 

Ingestion Inhalation Dermal Total Primary Ingestion Inhalation Dermal Total 

Ex osure _JL_ ________ _L_T~a~eto~,~··~~-----J------L------L-~Exp~ 
Heptachlor epoxide 1.35E-012 1.-CE-012 Heptachlor epoxlde 
Hexachlorobenzene 7 .29E-OU 7 .JE-014 Hexachlorobenzene 
Hexachlorobutadiene 5.07E-012 5.1E-012 Hexachlorobutadiene 
Hexane, n· Hexane, n-
lndeno(1.2,3-cd)pyrene lndeno(1 .2.3-cd)pyrene 
lsophorone lsophorone 
Lead Lead 
Manganese Manganese 
Mercury Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamlne 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

total 

HBE-006 7.5E-008 

8.31E-007 8.3E-007 

7.16E-007 7.2E-007 

2.0BE-007 2.1E-007 

9.1E-006 9.1E-006 

Total Risk Across Surface Soli I:=~2~.3§'E§-oo=o~•c='il 
Total Risk Across All Media and All Exposure Routes I Reserved 

Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodipheny1amlne 
or1ho-xylene 
P~ntachlorophenol 

Phenanthrene 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 
Telrachloroethene 
Thallium 
Toluene 
Tr1chloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

total 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 

liver 

CNS 
respiratory 

CNS 
CNS 

1.74E-003 
2.61E-006 
1.53E-00-4 

4.52E-002 

7.71E-005 
B.BBE-003 

3.71E·D02 

1.0E+OOO 
Total Hazard Index Across Surface Soil 

Total Kidney HI: 
Total Skin HI: 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxlc HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reprodudlve HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorde~ HI: 

1.7E-003 
2.6E-006 
1.5E-004 

4.5E-002 

7.7E-005 
6.7E-003 

3.7E-002 

1.0E+OOO 
3.1E+002 



~~Scenario Tim!!lrame: Cl.J'Tent/Future 

J! Receptor Population: Ol'ls•le Resident 

~ ReceP:IorAg'"'·~=~Ad~"~"~~~~~==d 

File: AreaSaRM wk4 \ ARESSaCT 

Medium 

Surface Sail 

Exposure 
Medium 

Soil 

AIR 

Exposure 

Point 
Chemical 

Area SA, Surface Soil (0' to 2") 4,4'-DDE 

4,4'-DOT 
alpha-BHC 

alpha-Chlordane 
Aluminum 
Antimony 

Aroclor-1248 
Aroclor-1254 

Aroc/or-1260 
Arsenic 

Barium 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k}fluoranthene 

Beryllium 
bis(2-Ethylheryl)phthalate 
Butylbenzytphlhalate 

Cadmium 
Chromium 3+ 

Chrysene 

Cobalt 
Copper 

Cyanide (total) 

Dieldrin 

Di-n-bulytphthalale 

Endosulfan I 
Endrin 
Fluoranthene 

gamma-BHC 
gamma-Chlordane 

Heptachlor 

Heptachlor epo:ride 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 
Manganese 

Mercury 

Methoxychlor 

Methylene Chloride 

Nickel 

Pyrena 

Selenium 

Silver 
Toluene 

Vanadium 

Zinc 

Area SA. Surface Soil (0' to 2') 1,1-Dichloroethane 

{Total 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
1.1.2.2-Tetrachloroethane 
1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1.2-Dichloropropane 
1.2,4-Trichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methytnaphlhalene 

2-Methylphenol 

2,4-Dimethytphenol 

2 4 5-Trichloroohenol 

Ingestion 

3.3E-010 

4 2E-010 
5 BE-010 

3.2E-010 

2.5E-008 

5.6E-008 

4.1E-DDB 

4.5E-007 

5.7E-009 

7.1E-008 

7.1E-009 

5.6E-010 

7.BE-010 

7.1E-011 

?.OE-009 

5.7E-011 

2.6E-010 

5.2E-010 

3.7E-009 

5.6E-009 

4.6E-012 

6.7E-007 

Table 6-6-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic R•sk 

Inhalation 

1.59E-011 
9.44E-010 

1.34E-007 

2.76E-009 

Dermal 

6.6E-009 
8.4E-009 
1.2E-008 

6.4E-009 

4.9E-007 

1.3E-006 

B.IE-007 

9.5E-006 

1.1E-007 
1.7E-006 

1.4E-007 

1.1E-008 

1.6E-OOB 

3.4E-009 

1.4E-007 

1.1E-009 
5.2E-009 

1.0E-008 

7.4E-008 

1.1E-007 

1.7E-010 

Total 

Excosure 

6.9E-009 

8.8E-009 
1.2E-008 

S.BE-009 

5 2E-007 

1.3E-006 

B.SE-007 

9.9E-006 

1.2E-007 

1.7E-006 

1.5E-007 

1.2E-008 

1.6E-008 

3.5E-009 

1.5E-007 

1 2E-009 

5.5E-009 

1.1E-008 
7.7E-008 

1.2E-007 

1.7E-010 

1.5E-005 

1.6E-011 
9.4E-010 

1.3E-007 

2.8E-009 

Chemical 

4,4'-DDE 
4,4'-DDT 

alpha-BHC 

alpha-Chlordane 

Aluminum 

Antimony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)fluoranthene 
Beryllium 

bis(2-Eihytheryl)phlhalale 

Buty1benzylphlhalate 
Cadmium 
Chromium 3+ 
Chrysene 

Cobalt 
Copper 

Cyanide (total) 

Dieldrin 

Di-n-butytphlhalale 
Endosulfan I 

Endrin 
Fluorenlhene 

gamma-BHC 
gamma-Chlordane 

Heptachlor 
Heptachlor epoxtde 

lndeno(1,2 ,3-<:d)pyrene 

Iron 

Lead 
Manganese 

Mercury 

Methoxychlor 

Methytene Chloride 

Nickel 

Pyrone 
Selenium 

Silver 
Toluene 

Vanadium 

Zinc 
(Total) 

1,1-Dichloroethane 

1,1,1-Trlchloroethane 

1.1.2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-0ichlorobenzene 

1.2-Dichloroethane 

1.2-Dichloroethene (total) 

1,2-0ichloropropane 

1,2.4-Trichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone 

2-Methytnaphthalene 

2-Melhytphenol 

2,4-Dimethylphenol 

2 4 5-Trichloroohenol 

I 

Primary 

Taraet Oraan 
hver 

fetoloxic 
liver 

liver 

circulatory 

skin 

liver 

liver 
circulatory 

circulatory 

kidney 
liver 

mammary 
kidney 

liver 
liver 

heart 
liver 

liver 

liver 

liver 

kldnay 

liver 

kidney 

liver 
liver 

liver 
liver 

CNS 

kidney 

lowbodywt 
reproductive 

liver 

low bodywt 
liver 
liver 

skin 

liver 

circulatory 
thyroid 

kktney 

liver 

liver 
liver 

low body weight 

circulatory 

liver 

liver 

CNS 
CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

1.9E-005 

1.4E-005 

4.2E-003 

2.5E-002 

1.1E-002 

7.8E-003 

1.2E-003 

1.6E-004 

2.2E-005 
1.9E-007 
1.0E-003 

1.3E-005 

6.4E-005 

3.4E-004 
4.5E-006 

6.8E-005 
8.2E-007 

4.0E-007 

1.3E-005 
2.6E-006 

1.1E-006 
1.2E-005 

I.BE-006 
2.4E-004 

2.4E-002 

1.5E-002 

2.3E-006 

B.OE-008 

5.9E-004 

3.7E-006 
7.8E-005 

1.5E-004 

6.8E-009 

1.2E-003 
2.7E-004 

--9:ie'-Oa2 · 

Inhalation 

2.05E-004 
1.16E-004 

5.77E-003 

8.16E-003 

9.96E-003 

4.66E-005 

4.29E-006 
1.81E-008 

1.76E-001 

Dermal 

J.BE-004 

2.9E-004 

B.4E-002 

5.0E+001 

2.5E-001 

1.6E-001 

2.3E-002 

3.3E-001 
4.3E-004 

3.8E-006 
8.2E-001 

6.3E-002 

1.3E-003 

1.1E-002 

1.8E-004 

1.4E-003 

1.7E-005 
B.OE-006 

2.5E-004 

5.1E-005 

2.3E-005 
2.3E-004 

3.6E-005 
4.8E-003 

4.7E-001 

3.0E-001 

4.7E-005 

2.9E-006 
2.3E-001 

?.JE-005 
1.6E-003 

1.4E-002 

1.4E-007 
2.3E-002 

I.BE-002 

5.3E+001 

Tela! 
EJ(oosure 

4.0E-004 

J.OE-004 

B.BE-002 

S.OE•001 

2.6E-001 

1.7E-001 
2.4E-002 

3.3E-OOI 
4.5E-004 
4.0E-006 
8.2E-001 

6.3E-002 

1.3E-003 

1.2E-002 

1.8E-004 
1.4E-003 

I.BE-005 
8.4E-006 

2.6E-004 

5.4E-005 

2.4E-005 
2.4E-004 

3.8E-005 
5.1E-003 

4.9E-001 

3.2E-001 

4.9E-005 
3.0E-006 

2.3E-001 

7.7E-005 
1.6E-003 

1.5E-002 

1.4E-007 
2.5E-002 

1.8E-002 
-- ·s.Ji:"+O(it-

2.0E-004 

1.2E-004 

5.8E-003 

8.2E-003 

I.OE-002 

4.7E-005 

4.3E-006 
1.8E-008 
t.SE-001 



Table 6-6-10 

Enario T1meframe: Currenl/Future 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
eptor Populaboo· O'fsite Residont American Chemical Services Sile 
e~tor Age Adult 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total 

EXRQSUre 

i"'"""'""'']'"_S:_;_~_~_~m_,. __ ~~-------E-·~-~-~_:_· ______ ~~~~~C~h-em_,_·ca-1------+-----------'-----------L __________ L_~I 
2,6-0initrotoluane 

3.3'-Dic/1/orobenzidine 

4-Melhyl-2-pentanone 

4-Melhylphenol 

4,4'-DDD 
4,4'-DDE 

4,4'-DDT 
Acenaphlhene 

Acenaphthylene 

Acetone 
Aldrin 

atpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

ATOclor-1260 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h.~perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bls(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phlhaloto 
Butylbenzylphthalate 

Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chloroform 

Chromium 3+ 

Chromium6+ 

Chrysene 

c:ls-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide (total) 

Dibenzofuran 

Diethylphthalate 

Dlmethylphthalate 

01-n-butylphthafate 

Dl-n-octytphthalate 

Endrin ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor eporide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexane, n­

lndeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Melhvtene Chloride 

5.67E-013 5.7E-1l13 

1.37E-010 1 .4E-010 

2.78E-1l12 2.8E-012 

2.45E-011 2.4E-1l11 
1.47E-1l10 1.5E-010 
1.17E-1l10 1.2E-010 
9.25E-1l10 9.2E-1l10 
5.76E-010 S.BE-1>10 

1.25E-007 1.3E-OD7 

6.34E-D12 6.3E-1l12 

2.76E-1l11 2.8E-1l11 
1.51E-1l12 1.5E-1l12 
1.34E-1l06 1.3E-1l08 
1.25E-1l11 1.2E-1l11 

1.89E-1l09 1.9E-1l09 

4.15E-1l07 4.1E-007 

1.93E-1l08 1.9E-1l08 

3.93E-1l13 3.9E-1l13 
3.80E-1l13 3.8E-1l13 
2.05E-014 2.0E-014 

1.43E-{)12 1.4E-1l12 

2.1DE-1l08 2.1E-1l08 

Chemical 

12.6-Dinitratoluene 
3,3"-0ich/orobenzidine 

4-Methyl-2-penlanone 

4-Methylphenot 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphlhene 
Acenaphlhylene 
Acetone 

Aldrin 

atpha-BHC 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-125-4 
Arodor-1260 
Arsenic 
Barium 

Benzene 

Benzoic Acid 
Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)nuorantflene 

Benzo(g,h,~perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2..Chloroethyl) ether 

bis(2~Ethylhexyt)phthalate 

Butylbenzylphthelate 

Cadmium 

Carbon Oisulnde 

Chlorobenzene 
Chloroform 

Chromium 3+ 

Chromium 6+ 

Chty.;lene 

cfs-1,2-0ichtoroethene 

Cobalt 

Copper 

Cyanide (total) 

Olbeozofuran 

Oiethylphlhalale 

Oimethylphthalele 

Ot-n-butyfphthalafe 

O..n-octylphthalate 

Endrtn ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxkte 

Hexachlorobenzene 

Hexachlorobutediane 

Hexane. n-

lndeno(1,2.J...cd)pyrene 

lsophorone 

Lead 

Mangane$8 

Mercury 

Methvtene Chlork:le 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Targ~ Ex~ 

CNS 1.46E-003 1.5E-003 

liver 

respiratory 

fat atoxic 2.12E-1l04 2.1E-1l04 
bloOd disorders 1.97E-002 2.0E-002 

respiratory 4.48E-006 4.5E-006 

liver 

1.B7E-009 1.7E-009 
liver 2.08E-003 2.1E-003 
liver 4.63E-001 4.6E-001 

respiratory 

respiratory 9.68E-1l04 9.7E-1l04 

'liver 

kidney 

respiratory 1.3DE-1l03 1.3E-1l03 
CNS 1.96E-1l06 2.0E-1l06 

respiratory 1.15E-004 1.2E-004 



R-eceptor Population. 

Rece~torAge. II 

Soonado T'm'f"m' CurrenVFuture 

Otfsi1e Res-dent 

Adun 

Table 6-6-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

File: Area5aRM.wk4~\'o'AjtR',"E~S,?,!5a~C;)T====r===========;r====o=====r================"======;r=========;=============================jj 

E•posu•e .. Ll~ E•po~u•e Chemical Ca•clnogenlc Risk c= -,- Non-Carcinogenic Hazard Quotient 

Medium Point f----77----.-~-~-- --~~-~~~~~--.-~,--,--,----11 
Ingestion Inhalation Dermal Total Pnmarv Ingestion Inhalation Dermal I Total 

------- ______ -·---------!------!------!-------!--'E,xp~ ___ __E!gel Org,.,an,__L _____ L_ _____ 1 ______ 1LE.!P.:osure -~ 
m,p-.rylene m,p-xytene / 
Naphthalene Naphthalene circulatory 
Nickel 

N-Nitrosodiphenytamine 

ortho-ty!ene 
Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Telrachloroelhene 

Thallium 

Toluene 
Trichloroelhene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 
(total 

2.34E-007 

2.01E-007 

5.86E-Q08 

2.6E-006 
Total Risk Across Surface Soil 

2 3E-007 

2.0E-007 

5 9E-008 

2.6E-006 
t.BE-005 

Total Risk Across All Media and All Exposure Routes I Reserved 

Nickel 

N-Nitrosodiphenyfamine 

ortho-xytene 

Pentachlorophe11ol 

Phenanthrene 

Phenol 

Pyrene 
Selenium 

Silver 

Styrene 
Tetrachloroethane 

Thallium 
Toluene 

Trichloroethane 
Vanadium 

Vinyl Chloride 
Xy1enes (total) 

Zinc 

respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

(I~ 

3.39E-002 3.4E-002 

5.78E-005 5.8E-005 
6.50E-003 6.5E-003 

2.78E-002 2 BE-002 

7.6E-00t 7.6E-00t 
Total Hazard Index Across Surface Soil I 5.4E+001 

TotaiKidneyHI: ~ 
Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Tract HI: 
Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorders HI: 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File; c:\projects\acs\rsklbls\UG5AFARM.WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Upper Aqu~er I Outdoor Use I Tap Water 1, 1-Dichloroethane 

Area 5A 1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethene(mixture 

1 ,4-Dichlorobenzene 

2,2'-oxybis( 1-Chloropropan 

2,4-Dimelhylphenol 

2-Methytnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranlhene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethythexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octyt Phthalate 

TABLE 6-6-11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 

Offsite Resident 

Adult 

Ingestion 

7.33E-009 

7.09E-009 

1.78E-008 

4.51E-006 

2.33E-006 

5.88E-009 

2.42E-009 

2.18E-006 

1.09E-008 

5.60E-008 

4.96E-011 

5.88E-010 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

7.66E-009 1.50E-008 

2.56E-007 2.63E-007 

1.11E-008 2.89E-008 

5.51E-007 5.06E-006 

9.61E-006 1.19E-005 

2.48E-006 2.48E-006 

4.58E-009 ?.OOE-009 

1.86E-006 4.05E-006 

1.15E-006 1.16E-006 

7.49E-008 1.31E-007 

5.75E-011 1.07E-010 

1.18E-006 1.18E-006 

Chemical 

1, 1-0ichloroethane 

1,2-0ichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroelhene(mixture 

1,4-Dichlorobenzene 

2, 2' -oxybis( 1-Chloropropan 

2,4-Dimethylphenol 

2-Melhylnaphthalene 

4-Melhyi-2-Penlanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Add 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octyl Phthalate 

I 
Non·Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 3.95E-005 6.93E-005 1.09E-004 

CNS 1.04E-005 3.65E-004 3.76E-004 

fetotoxic 1.88E-005 1.96E-005 3.84E-005 

kidney 5.43E-004 1.06E-003 1 60E-003 

Gl tract 6.89E-005 2.49E-003 2.56E-003 

low body wt 4 46E-005 2 76E-005 7 23E-005 

generalized 5.45E-004 2.87E-003 3.42E-003 

Gl tract 6.58E-005 6.62E-003 6.69E-003 

liver 4.70E-006 J.OSE-006 7.78E-006 

circulatory system 6.44E-005 7.47E-006 7.19E-005 

kidney 

skin 9.86E-004 1.14E-002 1.24E-002 

circulatory system 7.01E-002 8.56E-003 7.87E-002 

NA 1.02E-003 1.18E-004 1.14E-003 

blood disorders 1.88E-001 7.73E-001 9.61E-001 

NA 

Gl tract 5.17E-007 1.32E-006 1.84E-006 

liver 

reproductive 

liver 2.72E-004 2.88E-002 2.91E-002 

kidney 1.13E-004 2.62E-004 3.74E-004 

liver 3.95E-004 1.67E-002 1.71E-002 

liver 3.38E-004 4.52E-004 7.90E-004 

3.86E-003 4.47E-003 8.33E-003 

liver 

circulatory system 3.76E-005 7.33E-005 1.11E-004 

circulatory system 1.32E-005 1.53E-006 1.47E-005 

liver 3.44E-004 6.65E-005 4.10E-004 

liver 1.63E-004 3.79E-005 2.01E-004 

NA 4.41E-004 5.12E-002 5.17E-002 

file://c:/proiecls/3ia/rsklbts/UG5AFARM.WK4
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LJ 
I 

Exposure Exposure 

Medium Point 

I I 

I 
Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-0ichloroelhene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

TABLE 6-6-11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Srte 

Future 

Offsite Resident 

Adult 

Ingestion 

8.92E-010 

3.42E-009 

9.66E-009 

2.04E-007 

Carcinogenic Risk 

Inhalation Dermal 

1.54E-009 

5.13E-009 

8.30E-006 

2.45E-007 

---------···- --------····- ---------
9.35E-006 2.57E-005 

Tolal Risk Across Groundwaler 

Total 

Exposure 

2.43E-009 

B.SSE-009 

8.31E-006 

4.49E-007 

---------
3.51E-005 

I 3.5E-005 I 

Chemical 

Oiethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

lrans-1 ,2-0ichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Tolal) 

Total Risk Across All Media and All Exposure Routes 

I 

I 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

low body wt 

liver 

kidney 

CNS 
kidney 

liver 

circulatory system 

low body wt 

fetotoxic 

liver 

liver 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

_ .... ____ !~yroid ________ 

Ingestion Inhalation Dermal Total 

Exposure 

4.70E-007 1.57E-006 2.04E-006 

1.45E-003 4.25E-002 4.40E-002 

1.68E-002 1.95E-003 1.87E-002 

3.29E-005 5.68E-005 8.97E-005 

3.75E-002 4.35E-003 4.18E-002 

5.32E-005 7.98E-005 1.33E-004 

1.32E-003 4.32E-002 4.45E-002 

5.84E-004 1.36E-004 7.20E-004 

2.95E-003 2.95E-003 

1.88E-005 1.61E-002 1.62E-002 

2.00E-005 2.12E-005 4.13E-005 

9.77E-005 1.13E-005 1.09E-004 

2.82E-005 5.89E-006 3.41 E-005 

6.95E-004 8.06E-005 7.76E-004 

3.66E-004 1.33E-002 1.36E-002 

S.SSE-004 1.29E-004 6.84E-004 
-···------- ------- ---· ---------·- ----·-· ... 
3.30E-001 1.03E+OOO 1.36E+OOO 

Tolal Hazard Across Groundwaler I1.4E+OOO I 

-Total Circulatory System HI- I 1.2E-001 I 

Total Liver HI= I1.1E-001 I 

Total Kidney HI = I 4.4E-002 I 

Total Gl HI= [~ 
Total CNS HI = I 3.8E-004 I 

Total Thyroid HI = I 6.8E-004 I 

Total Fetotoxic HI = [~ 
Total Skin HI= I1.2E-002 I 

Total Blood Disorders HI = I 9.6E-001 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File: ~ojects\acs\rsklbls\UGSAF ACT. WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Upper Aquifer I Outdoor Use I Tap Water 1, 1-Dichloroethane 

Area SA 1 ,2-0ichlorobenzene 

1 ,2-Dichloroethane 

1 ,2-Dichloroethene(mixture 

1,4-Dichlorobenzene 

2,2'-oxybis( 1-Chloropropan 

2,4-Dimethylphenol 

2-Methylnaphthalene 

4-Melhyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octvl Phthalate 

TABLE 6-6-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Future 

Offsite Resident 

Adult 

Ingestion 

2.7SE-009 

2.66E-009 

6.69E-009 

1.69E-006 

8.76E-007 

2.2DE-009 

9.06E-010 

8.19E-007 

4.09E-009 

2.10E-008 

1.86E-011 

2.20E-010 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

2.4BE-009 5.22E-009 

B.27E-OOB B.54E-OOB 

3.57E-009 1.03E-OOB 

1.78E-007 1.87E-006 

3.11E-006 3.9BE-006 

B.01E-007 B.OJE-007 

1.4BE-009 2.39E-009 

6 01E-007 1.42E-006 

3.73E-007 3. 77E-007 

2.42E-008 4.52E-OOB 

1.86E-011 3.72E-011 

3.B1E-007 3.81E-007 

Chemical 

1, 1-Dichloroethane 

1, 2-Dichlorobenzene 

1, 2-Dichloroethane 

1, 2-Dichloroelhene(mixture 

1 ,4-0ichlorobenzene 

2,2'-oxybis( 1-Chloropropan 

2,4-Dimethylphenol 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Ftuoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Cyanide 

Di-n-Octvl Phthalate 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 3.94E-OOS 5.9BE-OOS 9.92E-OOS 

CNS 1.04E-OOS 3.15E-004 3.25E-004 

fetotoxic 1.8BE-OOS 1.69E-OOS 3.57E-005 

kidney 5.43E-004 9.13E-004 1.46E-003 

Gl tract 6.89E-OOS 2.14E-003 2.21E-003 

low bodywt 4.46E-OOS 2.3BE-005 6.84E-OOS 

generalized 5.45E-004 2.47E-003 3.02E-003 

Gl tract 6.57E-OOS 5.71E-003 5.77E-003 

liver 4.70E-006 2.66E-006 7.35E-006 

drculatory system 6.44E-OOS 6.44E-006 7.09E-OOS 

kidney 

skin 9.86E-004 9.86E-003 1.08E-002 

circulatory system 7.01E-002 7.38E-003 7.75E-002 

NA 1.02E-003 1.02E-004 1.12E-003 

blood disorders 1.B8E-001 6.66E-001 B 54E-001 

NA 

Gl tract 5.17E-007 1.14E-006 1.66E-006 

liver 

reproductive 

liver 2.72E-004 2.4BE-002 2.51E-002 

kidney 1.13E-004 2.25E-004 3.38E-004 

liver 3.94E-004 1.44E-002 1.4BE-002 

liver 3.38E-004 3.89E-004 7.28E-004 

3.B6E-003 3.86E-003 7.71E-003 

liver 

circulatory system 3.76E-005 6.32E-005 1.01E-004 

circulatory system 1.31E-OOS 1.31E-006 1.4SE-005 

liver 3.44E-004 5.73E-OOS 4.01E-004 

liver 1.63E-004 3.27E-OOS 1.96E-004 

NA 4.41E-004 4.41E-002 4.46E-002 

file://c:/projects/ac5/raktblsVUGSAFACT.WK4


File: c:\pro. ects\acs\rsktbls\UG5AF ACT. WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I I 

Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1,2-Dichloroethene 

vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

TABLE 6-6-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Future 

Offsite Resident 

Adult 

Ingestion 

3.35E-010 

1.28E-009 

3.62E-009 

7.65E-008 

J 
Carcinogenic Risk 

Inhalation Dermal 

4 98E-010 

1.66E-009 

2.68E-006 

7.93E-008 

---------- ... ------------- ··-··------
3.51E-006 8.32E-006 

Total Risk Across Groundwater 

Total 

Exposure 

8.33E-010 

2.94E-009 

2.69E-006 

1.56E-007 

-----· ... 

1.18E-005 

I1.2E-005 I 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1,2-0ichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

Total Risk Across All Media and All Exposure Routes 

I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I low bodywt 4.70E-007 1.35E-006 1.82E-006 

liver 1.45E-003 3.67E-002 3.81 E-002 

1.68E-002 1.68E-003 1.85E-002 

kidney 3.29E-005 4.90E-005 8.18E-005 

CNS 

kidney 3.75E-OD2 3.75E-003 4.12E-002 

liver 5.32E-005 6.88E-005 1.22E-004 

circulatory system 1.31E-003 3.72E-002 3.85E-002 

tow bodywt 5.84E-004 1.17E-004 7.01E-004 

fetotoxic 2.95E-003 2.95E-003 

liver 1.88E-005 1.39E-002 1.39E-002 

liver 2.00E-005 1.83E-005 3.83E-005 

liver 9.77E-005 9.77E-006 1.07E-004 

kidney 2.82E-005 S.O?E-006 3.32E-005 

circulatory system 6.95E-004 6.95E-005 7.64E-004 

liver 

fetotoxic 3.66E-004 1.14E-002 1.18E-002 

---~~'>:'_Oid _________ S.SSE-004 1.11E-004 6.66E-004 ----- ---·---··-· .. --------- ·------
3.3DE-001 8.89E-001 1.22E+OOO 

Total Hazard Across Groundwater [1.2E+OOO I 

Total Circulatory System HI = 1.2E-001 

Total Liver HI= 9.4E-002 

Total Kidney HI = 4.3E-002 

Total Gl HI= 7.7E-002 

Total CNS HI = 3.3E-004 

Total Thyroid HI = 6.7E-004 

Total F etotoxic HI = 1.5E-002 

Total Skin HI = 1.1E-002 

Total Blood Disorders HI = I 8.5E-001 

file://c:/firojecls/am/rsktbls/UG5AFAC


Scenario Timeframe: 
Receptor Population: 
Receptor Age: 

File: c:\projedslacs\Bktbls\LGSACARM. WK4 

I I 
Medium Exposure Exposura Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 2-Bulanone (MEK) 

Area SA Antimony 

Arsenic 

Barium 

bls(2-Eihylhexyt)Phlhalale 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroelhene 

Vinyl Chloride 

Zinc 

I (Total) 

TABLE 6-6-13 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current 
Olfslte Resident 
Adun 

Ingestion 

5.35E-005 

1.32E-007 

5.73E-OOB 

1.41E-OOB 

3.10E-008 

1.07E-005 

---------------------
6.45E-005 

American Chemical Service NPL S~e 

Cardnogenic Risk 

Inhalation Dermal Total 
Exposure 

3.7BE-007 5.39E-005 

1.05E-006 1.19E-006 

1.36E-008 7.09E-008 

2.32E-009 1.84E-008 

1.40E-008 4.50E-008 

9.02E-007 f.fSE-005 

-------------- ----------- -----------
2.38E-006 6.68E-005 

Chemical 

2-Butanone (MEK) 

Anlimony 

Arsenic 

Barium 

bis(2-Eihylhexyt)Phlhalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethane 

Vinyl Chloride 

Zinc 

(Total) 

I 
Non-Cardnogenlc Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I liver 1.83E-004 2.82E-006 1.85E-004 

skin 1.16E-001 7.81E-002 1.95E-001 

Circulatory syslem 3.47E-001 2.45E-003 3.49E-001 

NA 1.14E-001 7.61E-004 1.14E-001 

liver 1.37E-003 1.10E-002 1.23E-002 

kidney 6.03E-002 8.09E-003 6.84E-002 

Circulatory system 2.74E-003 6.50E-004 3.39E-003 

liver 1.06E-001 1.19E-003 1.07E-001 

4.12E-001 2.76E-003 4.15E-001 

CNS 

kidney 1.26E+OOO 8.48E-003 1.27E+OOO 

liver 9.13E-005 1.51E-005 1.06E-004 

lowbodywt B.BSE-003 9.19E-005 6.94E-003 

liver 1.37E-003 6.19E-004 1.99E-003 

liver 

thyroid 1.44E-001 1.94E-003 1.46E-001 
-------------------------- ----------· ------------ ·---------- ----------· 

2.58E+OOO 1.16E-001 2.69E+OOO 

file://c:/proiecl5/acs/raWbl3/LG5ACARM.WK4


File: c:\projects\acs\rsktbls\LGSA.CA.RM. WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Air I Indoor Use 

Vapors 

Scenario Tlmeframe: 
Receptor Population: 
Receptor Age: 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bls(2-Ethylhexyf)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroelhene 

Vinyl Chloride 

Zinc 

(Total) 

TABLE 6-6-13 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
Alnencan Chemical Service NPL Site 

Current 
Olfsite Resident 
AduH 

Ingestion 

---------------------

Carcinogenic Risk 

Inhalation Dermal 

I 

1.83E-007 

7.46E-010 

4.07E-009 

4.07E-007 

-------------- -----------
5.95E-007 

Total Risk Across Groundwater 

Total 
Exposure 

1.83E-007 

7.46E-010 

4.07E-009 

4.07E-007 

-----------
5.95E-007 

j6.7E-005 I 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bls(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Tr1chloroethene 

Vinyl Chloride 

Zinc 

(Total) 

Total Risk Aaoss All Media and All Exposure Routes I I 

I 
Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

CNS 

respiratory tract 

fetotoxlc 

NA 

respiratory tract 

liver 

respiratory tract 

respiratory tract 

respiratory tract 

respiratory tract 

CNS 

--------------------------

Ingestion Inhalation Dermal 

4.61E-005 

3.83E-002 

7.67E-007 

----------- ·········--- -----------
3.84E-002 

Total Hazard Across Groundwater 

Total Circulatory System HI = 
Total Liver HI = 

Total Kidney HI = 
Total Skin HI = 

Total Thyroid HI = 
Total CNS HI = 

Total Respiratory Tract HI = 

Total 
Exposure 

4.61E-005 

3.83E-002 

7.67E-007 

-----------
3.84E-002 

j2.7E+OOO I 
I 3.5E-001 I 
11.6E:001 I 
11.3E+OOO I 
11.9E:001 I 
11.se:oo1 I 
I 4.ee:oos I 
1 7.7E:007 I 



Scana~o Timeframe: 

Receptor Population: 

Receptor Age: 

Fflo: c:\IJnlleC:b1acs~bls1LG5ACACT.WK4 

T I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I lowvr-Aquffer I Tap Water 2-Butanone (MEK) 

Area 5A Antimony 

Arsenic 

Ba~um 

bfs(2-EthylheJCyi)Phthafate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chlol1de 

Nickel 

T~chforoethene 

Vinyl Chtoode 

Zinc 

I (TotaO 

TABLE 6-6-1~ 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Currant 

Ollsne Residant 

Adult 

Ingestion 

1.41E-005 

3.45E-008 

l.SOE-008 

3.70E-009 

8.14E-009 

2.81E-006 

Ame~can Chemical Servlca NPL Site 

Cardnoganlc Risk 

Inhalation Dermal Total 
Exposure 

3.52E-008 1.41E-005 

1.84E-007 2.18E-007 

2.37E-009 1.74E-008 

4.05E-010 4.10E-009 

2.44E-009 l.OOE-008 

2.36E-007 J.OSE-006 

""------------ ------------- ---------- -----------
1.69E-005 4.60E-007 1.74E-005 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bfs(2-Ethylhexyt)Phthafate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

T~chforoethene 

Vinyl Chloride 

Zinc 

(Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I fiver 1.28E-004 1.83E-006 1.30E-004 

skin 8.15E-002 1.94E-002 l.OlE-001 

drrufatory system 2.43E-001 6.09E-004 2.44E-001 

NA 7.95E-002 1.89E-004 7.96E-002 

fiver 9.59E-004 5.10E-003 6.06E-003 

kidney 4.22E-002 2.01E-003 4.42E-002 

drrufatory system 1.92E-003 3.02E-004 2.22E-003 

fiver 7.43E-002 2.95E-004 7.46E-002 

2.88E-001 6.86E-004 2.69E-001 

CNS 

kldnay 8.85E-001 2.11E-003 8.87E-001 

fiver 6.39E-005 7.00E-006 7.09E-005 

fowbodywt 4.79E-003 2.28E-005 4.82E-003 

liver 9.59E-004 2.88E-004 1.25E-003 

fiver 

---------~~-~--------- 1.01E-001 4.81E-004 1.01E-001 ----------- --·-···---- ------·-··· ---------· 
1.60E+OOO 3.15E-002 1.84E+OOO 



File: c:ljlrnjeds\acsllsl!tllls\I.G5ACACT. WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Air Indoor Use 

Vapors 

Scenario Timeframa: 

Receptor Population: 

Receptor Age: 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bls(2-Ethyth9xyt)Phthalata 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

T~chloroethene 

VInyl Chloride 

Zinc 

(Total) 

TABLE 5-G-1~ 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Current 

OflsHa Resident 

Adult 

Ingestion 

I 

Carcinogenic Risk 

Inhalation Dermal 

2.01E-008 

8.20E-<l11 

4.47E-<l10 

4.47E-008 

------------- ---·--------- -----------
6.54E.()()B 

Total Risk Across Groundwater 

Total 

Exposure 

2.01E-008 

8.20E-<l11 

4.47E-<l10 

4.47E.()()8 

···--------
B.54E-008 

lt.7E.()()5 I 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenlc 

Barium 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethene 

VInyl Chloride 

Zinc 

(Total) 

Total Risk Across All Media and Ah Exposure Routes I I 

I 
Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

CNS 

respiratory tract 
fetotoxlc 

NA 

respiratory tract 

Uver 

respiratory tract 

respiratory trad 

respiratory tract 

respiratory trad 

CNS 

------------------------

Ingestion Inhalation Dermal Total 

Exposure 

1.35E-005 1.35E-005 

1.12E-002 1.12E-002 

2.25E-007 2.25E-{)07 

---------·- ----------- ----------- ----------
1.13E.()()2 1.13E-<l02 

Total Hazard Across Groundwater I 1.8E+OOO I 
= Total Circulatory System HI 1 2.5E-oo1 

Total Liver HI= I 9.3E:002 
Total Kidney HI= I 9.3E:001 

Total Skin HI = I 1.0E:001 
Total Thyroid HI = I 1.0E:001 

Total CNS HI = I 1.4E:005 

Total Respiratory Tract HI = I 2.2E.()()7 



Fllo· c·lprojectslacslnktblsll.GSIIFARM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water Aluminum 

Area SA Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bis(2-Ethyfhexyi)Phlhalate 

Chromium (VI) 

CobaH 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluena 

Vanadium 

Zinc 

I (Total) 

TABLE 6-6-15 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 
Offslte Resident 
AduH 

Ingestion 

6.90E.005 

7.36E-006 

----------------
7.64E-005 

American Chemical Service NPL Site 

Carcinogenic Risk 

Inhalation Dermal Total 
_Exposure 

4.88E.007 8.95E.005 

5.90E-005 6.64E.005 

·············· ··········· -----------
5.95E-005 1.36E-004 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bls(2-Ethylhexyt)Phlhalate 

Chromium (VI) 

Co baH 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

NltrateiNHrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

(Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I circulatory syslem 2.08E.001 1.40E-003 2.10E-001 

kidney 

circulatory system 4.47E-001 3.16E-003 4.51E-001 

NA 2.46E-001 1.65E-003 2.47E-001 

Gllracl 4.11E.005 7.98E-006 4.91E-005 

kidney 1.51E.002 1.90E.001 2.05E-001 

liver 7.67E-002 6.15E-001 6.91E-001 

9.86E.001 6.62E-002 1.05E+OOO 

circulatory system 3.06E.003 2.05E-005 3.08E-003 

liver 8.56E.002 9.57E-004 8.66E-002 

1.20E+OOO 8.06E-003 1.21E+OOO 

CNS 

kidney 4.05E-001 2.72E-003 4.08E-001 

lowbodywt 1.02E.001 1.36E-003 1.03E-001 

fetotoxlc 2.49E-001 2.49E-001 

liver 1.51E.002 1.79E-003 1.89E-002 

liver 1.64E-002 1.10E-004 1.85E-002 

NA 1.41E+OOO 9.45E-003 1.42E+OOO 

liver 1.37E-004 1.31E-004 2.68E-004 

circulatory system 4.97E-002 3.33E-004 S.OOE-002 

.......... '!l.Y.'?~ .......... 3.88E-003 5.20E.005 3.93E-003 ----------- ------------ -···------- -----------
5.52E+OOO 9.02E-001 6.42E+OOO 



File: c:lprojeclslacs\nklbls\LG5AFAR!ii.WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Air Indoor Use 

Vapors 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bis(2-Ethyfhexyt}Phlhalale 

Chromium (VI) 

CobaH 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zlnc 

(TolaO 

TABLE 6-6-15 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 
OffsHe Resident 
Adult 

Ingestion 

----------------

American Chemical Service NPL Sile 

Carcinogenic Risk 

Inhalation Dermal Tolal 

Exposure 

1 

-------------- ----------- -----------
O.OOE+OOO O.OOE+OOO 

Tola! Risk Across Groundwater ll 1.4E-004 II 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bis(2-Ethyfhexyf)Phthalale 

Chromium (VI) 

Coball 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

(Tola!) 

Tolal Risk Across All Media and All Exposure Routes I r 11 

I 

I 

Non-Carcinogenic Hazard Quolient 

Primary 
Target Organ 

respiratory lract 

respiratory lract 

respiralory lracl 

feloloxic 

lung 

NA 

respiratory lract 

respiratory lract 

respiralory lract 

CNS 

-------------------------· 

Ingestion Inhalation Dermal 

4.50E-002 

2.89E-005 

----------- -·-····-···- --···-···--
4.50E-002 

Tolal Hazard Aaoss Groundwater 

= Total Clrrulatory System HI 
Total Liver HI = 

Tolal Kidney HI = 

Tolal Gl Tract HI = 
Tolal CNS HI= 

Tolal Respiratory Tract HI = 
Total Thyroid HI= 

Tolal 
Exposure 

4.50E-002 

2.89E-005 

-----------
4.50E-002 

je.SE+OOO I 
1 1.11::.001 

18.1E:001 
I 8.1E:001 
14.9E:005 
1 2.9E:005 
14.5E:002 
I 3.9E:003 



File· c:lpmlet!slacsiBktblsll.G5AF ACT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 

Area SA 

I 

TABLE 6-6-16 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

rr.;S;='ce==n==a=;rl;='o:;;n:;=m==e:;fr==a==m==e==: ===;F:=ut=:=u==re====il American Chemical SeNice NPL Site 

Receptor Population: OffsHe Resident 

Rece tor Age: Adult 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Total 

Exposure 

Aluminum Aluminum 

Ammonia Ammonia 

Arsenic 1.81E-005. 4.54E-008 1.82E-005 Arsenic 

Barium Barium 

Benzoic Add Benzoic Add 

Beryllium Beryllium 

bis(2-Ethythexyt)Phthalate 1.93E-008 1.03E-005 1.22E-005 bis(2-Ethylhexyt)Phthalate 

Chromium (VI) Chromium (VI) 

CobaH Cobalt 

Copper Copper 

Iron Iron 

Lead Lead 

Manganese (nonfood) Manganese (non1ood) 

Nickel Nickel 

Nltrale/Nilrlte NHrate/Nitrlte 

Phenol Phenol 

Selenium Selenium 

Thallium Thallium 

Toluene Toluene 

Vanadium Vanadium 

Zinc Zinc 
---------------- -------------- ----------- -----------

(Total) 2.01E-005 1.03E-005 3.04E-005 (Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I drculatory system 1.46E-001 3.47E-004 1.46E-001 

kidney 

drculatory system 3.13E-001 7.85E-004 3.14E-001 

NA 1.72E-001 4.10E-004 1.72E-001 

Gl tract 2.88E-005 3.71E-006 3.25E-005 

kidney 1.05E-002 4.72E-002 5.78E-002 

liver 5.37E-002 2.86E-001 3.39E-001 

B.OOE-001 1.64E-002 7.07E-001 

drculatory system 2.14E-003 5.10E-006 2.15E-003 

liver 5.99E-002 2.38E-004 6.02E-002 

8.41E-001 2.00E-003 8.43E-001 

CNS 

kidney 2.84E-001 6.76E-004 2.85E-001 

lowbodywt 7.12E-002 3.39E-004 7.15E-002 

fetotoxlc 1.75E-001 1.75E-001 

liver 1.05E-002 8.31E-004 1.14E-002 

liver 1.15E-002 2.74E-005 1.15E-002 

NA 9.86E-001 2.35E-003 9.89E-001 

liver 9.59E-005 6.10E-005 1.57E-004 

drculatory system 3.48E-002 8.2BE-005 3.49E-002 

···-···---~-~-id __________ 2.71E-003 1.29E-005 2.73E-003 
----------- ------------ ----------- -----------
3.86E+OOO 3.57E-001 4.22E+OOO 
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I I 
Medium Exposure Exposure 

Medium Point 

I Air I Indoor Use 

Vapors 

Scenario Tlmeframe: 
Receptor Population: 

Receptor Age: 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 

Beryllium 

bls(2-Ethythexyi)Phthalate 

Chromium (VI) 

Cobalt 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

CTotaO 

TABLE 6-6-16 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Service NPL Site 

Future -1 
OffsHe Resident! 
Adult 

Ingestion 

----------------

Carcinogenic Risk 

Inhalation Dermal 

-------------- -----------
O.OOE+OOO 

Total Risk Aaoss Groundwater 

Total 
Exposure 

-----------
O.OOE+OOO 

)3.0E-005 ) 

Chemical 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Add 

Beryllium 

bls(2-Ethythexyi)Phthalate 

Chromium (VI) 

Cobalt 

Copper 
Iron 

Lead 

Manganese (nonfood) 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

(Total) 

Total Risk Aaoss All Media and All Exposure Routes I I 

I 

I 

Non-Carcinogenic Hazard Quotient 

Primary 
Target Organ 

respiratory tract I 
respiratory tract 

respiratory tract 

fetotoxlc 

lung 

NA 

respiratory tract 

respiratory tract 

respiratory tract 

CNS 

--------------------------

Ingestion Inhalation Dermal Total 
Exposure 

I 
1.32E-002 1.32E-002 

8.48E-006 8.48E-006 

----------- ------------ ----------- -----------
1.32E-002 1.32E-002 

Total Hazard Aaoss Groundwater II4.2E+OOO I 

Total Circulatory System HI = 5.0E:001 

Total Liver HI= I 4.2E:001 
Total Kidney HI= I 3.4E:001 

Total Gl Tract HI= I 3.2E:005 
Tolal CNS HI= I B.SE::OOO 

Total Respiratory Tract HI= I 1.3E:002 
Total Thyroid HI= I 2.7E:003 



Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

File· c·lprojectslacslrsktbls\UG5BFCW WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Ingestion 

Groundwater I Upper Aquifer I Excavation 2,6-Dinitrototuene 

Area 58 Aluminum 

Antimony 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthatate 

Bromodichtoromethane 

Chloroethane 

Chloroform 

Chloromethane 

Chromium (VI) 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Methylene Chloride 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

2.05E-007 2.05E-007 2,6-Dinitrototuene 

Aluminum 

4.01E-006 4.01E-006 Antimony 

1.25E-006 1.25E-006 Arsenic 

Barium 

3.72E-004 3.72E-004 Benzene 

Beryllium 

2.59E-006 2.59E-006 bis(2-Chtoroethyi)Ether 

8.59E-007 8.59E-007 bis(2-Ethylhexyt)Phthalate 

2.0BE-008 2.0BE-OOB Bromodichloromethane 

1.34E-006 1.34E-006 Chloroethane 

3.42E-009 3.42E-009 Chloroform 

1.19E-007 1.19E-007 Chloromethane 

1.31E-010 1.31E-010 Chromium (VI) 

Cobalt 

Copper 

Iron 

2.5BE-010 2.5BE-010 lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

2.52E-007 2.52E-007 Methylene Chloride 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I CNS 2.82E-002 2.82E-002 

circulatory system 1.72E-003 1.72E-003 

skin 1.64E+OOO 1.64E+OOO 

circulatory system 2.59E-001 2.59E-001 

NA 1.19E-002 1.19E-002 

blood disorders 3.99E+002 3.99E+002 

kidney 6.36E+OOO 6.36E+OOO 

reproductive 

liver 2.B6E-001 2.86E-001 

liver 1.56E-003 1.56E-003 

liver 1.0BE-001 1.0BE-001 

circulatory system 5.23E-003 5.23E-003 

kidney 

1.35E-001 1.35E-001 

circulatory system 3.04E-004 3.04E-004 

liver 2.91E-003 2.91E-003 

5.35E-001 5.35E-001 

kidney 1.27E-004 1.27E-004 

CNS 

kidney 1.79E-001 1.79E-001 

low body wt 

liver 5.23E-002 5.23E-002 

low bodywt 9.90E-003 9.90E-003 

fetotoxic 

liver 5.55E-003 5.55E-003 

NA 2.9BE-001 2.9BE-001 



File· c-\projects\acs\rsktbls\UGSBFCW WK4 

I I 
Medium Exposure Exposure 

Medium Poinl 

I I 

I Air Excavation 

Scenario Timeframe: Future 

Receptor Population: Construction Worl<er 

Receetor Age: Adult 

Chemical 

Ingestion 

Toluene 

trans-1 ,2-Dichloroethene 

Vanadium 

Zinc 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Denmal Total 

Exposure 

Toluene 

trans-1 ,2-Dichloroethene 

Vanadium 

Zinc 
-···- ------------ -------------- ------------

(Total) 3.82E-004 3.82E-004 (Total) 

2,6-Dinitrotoluene 2,6-Dinitrotoluene 

Aluminum Aluminum 

Antimony Antimony 

Arsenic Arsenic 

Barium Barium 

Benzene 5.46E-006 5.46E-006 Benzene 

Beryllium Beryllium 

bis(2-Chloroethyt)Ether 7.94E-OOB 7.94E-OOB bis(2-Chloroethyt)Ether 

bis(2-Ethylhexyi)Phthalate bis(2-Ethylhexyt)Phthalate 

Bromodichloromethane Bromodichloromethane 

Chloroethane Chloroethane 

Chlorofonm Chlorofonm 

Chloromethane Chloromethane 

Chromium (VI) Chromium (VI) 

Coball Cobalt 

Copper Copper 

Iron Iron 

lsophorone lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Mercury Mercury 

Methylene Chloride Methylene Chloride 

Nickel Nickel 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I liver 2.37E-003 2.37E-003 

kidney 2.94E-004 2.94E-004 

circulatory system 1.79E-003 1.79E-003 

_th~roid 1.60E-004 1.60E-004 
----- -· ... ---------------- ---- -------------- --------------

4.08E+002 4.08E+002 

NA 

respiratory system 

respiratory tract 

fetotoxic 

blood disorders 1.03E+001 1.03E+001 

tung 

liver 

NA 

NA 

fetotoxic 7.77E-004 7.77E-004 

liver 

kidney 

respiratory tract 

NA 

respiratory tract 

CNS 

respiratory tract 

respiratory tract 

file://c:/projectsVacs/rsktbls/UG5BFCW.WK4
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I I 
Medium Exposure Exposure 

Medium Point 

I I 

Scenario Timeframe: Future 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Receptor Population: Construction Worl<er 

Receetor Age: Adult 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

Thallium Thallium 

Toluene Toluene 

!rans-1,2-Dich!oroe!hene trans-1,2-Dich!oroe!hene 

Vanadium Vanadium 

Zinc Zinc 
·-·· ------------ -------------- -------------- -------------

(Total) 5.54E-006 5.54E-006 CTotall 

Total Risk Across Groundwater I 3.9E-004 I 
Total Risk Across All Media and All Exposure Routes I 3.9E-004 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I 

CNS 1.62E-005 1.62E-005 

----------········· -------- ------- --. --------- ----------···· ------------
1.03E+001 1.03E+001 

Total Hazard Across Groundwater I 4.2E+002 I 

Total Circulatory System HI= 2.7E-001 

Total Liver HI = 4.6E-001 

Total Kidney HI = 6.5E+OOO 

Total CNS HI = 2.BE-002 

Total Skin HI = 1.6E+OOO 

. Total Blood Disorders HI = l!==4=.1=E=+='0'=0'=2'=!.J 

file://c:/proiects/acs/rsktbls/UG5BFCW.WK4


Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File· c·P.:rojects\acs\rsktblsU.GWSBRME WK4 

L~ 
I 

Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 4-Melhyi-2-Pentanone 

Area 58 Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

TABLE 6-7·2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Commercial Wor1<er 

A dull 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1.79E-004 

2.00E-004 

9.21E-005 

3.80E-004 

6.41E.{)05 

2.18E.{)08 

Total 

Exposure 

1.79E-004 

2 OOE-{)04 

9.21E-005 

3.80E.{)04 

6.41E.{)05 

2.18E.{)08 

Chemical 

4-Methyi-2-Penlanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthala 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 1.23E.{)03 1.2JE.{)OJ 

fetotoxic 3.33E.{)04 3 33E.{)04 

circulatory system 3.80E.{)02 3.80E.{)02 

kidney 

skin 5.26E.{)02 5.26E.{)02 

circulatory system l.llE+OOO l.llE+OOO 

NA 5.87E-002 5.87E-002 

blood disorders 6.44E+OOO 6.44E+OOO 

Gl tract 3 lOE-005 3 10E.{)05 

kidney 2.41 E.{)Ol 241E.{)01 

reproductive 

liver 3.80E+OOO 3.80E+OOO 

kidney 3.63E+OOO 3.63E+OOO 

liver 1.55E.{)01 1.55E.{)01 

6.09E.{)01 6.09E-001 

circulatory system 1.05E.{)01 1.05E.{)01 

circulatory system 5.92E.{)04 5.92E.{)04 

liver 1 32E.{)02 1.32E.{)02 

4.35E.{)01 4.35E.{)01 

kidney 3.21E.{)04 3.21E.{)04 

CNS 

kidney 2.12E.{)01 2.12E.{)01 

low bodywt O.OOE+OOO 

low bodywt 6.52E.{)02 6 52E.{)02 

fetotoxic 

liver 8.54E.{)03 8.54E.{)03 
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I I 

:l""'"" Exposure 

Medium Point 

I I 

I Air Indoor Use 

Vapors 

Scenario Timeframe· 

Receptor Population· 

Rece~tor Age: 

Chemical 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

TABLE 6-7-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Commercial Worker 

Adult 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

---------··-··· ····--------- -------------
9.16E-004 

6.28E-004 

3.38E-003 

Total 

Exposure 

-------······ 
9.16E-004 

6.28E-004 

3.38E-003 

Chemical 

Toluene 

trans-1,2-Dichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthala 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 
Target Organ Exposure 

I liver 1.78E-003 1.78E-003 

kidney 2.93E-004 2.93E-004 

circulatory system 1.10E-002 1.10E-002 

fetotoxic 6.33E-004 6.33E-004 

thyroid 1.69E-001 1.69E-001 ----- -- --- ----- -- ------ -- ------ ··-····----- -------------
1.72E+001 1.72E+001 

CNS 

respiratory tract 

respiratory tract 1.26E+001 1.26E+001 

respiratory tract 

fetotoxic 

blood disorders 1.78E+001 1.78E+001 

respiratory tract 

liver 

NA 

respiratory tract 

fetotoxic 9.78E-002 9.78E-002 

respi-ratory tract 

NA 

respiratory tract 

CNS 

respiratory tract 



File· c \projects\acs\rsklbls\LGWSBRME WK4 

[~= J Exposure 

Medium 

I 
Exposure 

Point 

Scenario Timeframe: 

Receptor Population· 

Rece~tor Age: 

Chemical 

I 

II ~~ I Toluene 

I 

trans-1 ,2-Drchloroethene 

Vanadrum 
Xylene (m1xed) 

Zrnc 
(Total) 

TABLE 6-7-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Commercial Worker 

Adult 

Ingestion 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

4 01E-003 4.01E-003 

Total Risk Across Groundwater II 4.9E-003 II 

Chemical 

Toluene 

trans-1, 2-0ichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

Total Risk Across All Media and All Exposure Routes 1/l'=·====o!./11 

I 

Primary 

Target Organ 

CNS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal 

2.57E-003 

3.05E+001 

Total 

Exposure 

2.57E-003 

3.05E+001 

Total Hazard Across Groundwater II 4.77E+001 I 

Total Circulatory System HI ; I 1 2ZE;+OOO 

Total Stomach HI; I O.OOE+OOO 

Total Liver HI ; I 3.98E+OOO 

Total Kidney HI; I 4.09E+OOO 

Total Fetotoxic HI ; I 9.88E-002 

Total Skin HI; I 5.26E-002 

Total Gl Tract HI ; I 3.10E-005 

Total Adrenal HI ; I O.OOE+OOO 

Total Thyroid HI ; I 1.69E-001 

Total Respiratory Tract HI ; I 1 26E+001 

To!al CNS HI ; I 2.57E-003 

Total Blood Disorders HI ; I 2.4E+001 



Scenario Timeframe: 

Receptor Population: 

Receotor Aae: 

File: c:\pro"ects\acs\rsktbls\LGWSBCT. WK4 

L·' I 
Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 4-Methyi-2-Pentanone 

Area 58 Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Ch!oroethyi)Ether 

bis(2-Ethy!hexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-t ,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Future 

TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Commercial Worker 

Adult 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

4-Methyi-2-Pen!anone 

Acetone 

Aluminum 

Ammonia 

Antimony 

2.4tE-005 2.41E-005 Arsenic 

Barium 

2.70E-005 2.70E-005 Benzene 

Benzoic Acid 

Beryllium 

1.24E-005 1.24E-005 bis(2-Chloroethyi)Ether 

5.13E-005 5.13E-005 bis(2-Ethy!hexyi)Phthala 

Cadmium (water) 

8.66E-006 8.66E-006 Chloroethane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Iron 

2.94E-009 2.94E-009 lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 8.32E-004 8.32E-004 

fetotoxic 2.25E-004 2.25E-004 

circulatory system 2.57E-002 2.57E-002 

kidney 

skin 3.55E-002 3.55E-002 

circulatory system 7.51E-001 7.51E-001 

NA 3.96E-002 3.96E-002 

blood disorders 4.35E+OOO 4.35E+OOO 

Gl tract 2.09E-005 2.09E-005 

kidney t.63E-001 t.63E-001 

reproductive 

liver 2.57E+OOO 2.57E+OOO 

kidney 2.45E+OOO 2.45E+OOO 

liver t.04E-001 t.04E-001 

4.11E-001 4.11E-001 

circulatory system 7.11E-002 7.11E-002 

circulatory system 3.99E-004 3.99E-004 

liver 8.91E-003 8.91E-003 

2.94E-001 2.94E-001 

kidney 2.16E-004 2.16E-004 

CNS 

kidney t.43E-001 1.43E-001 

low body WI O.OOE+OOO 

low body WI 4.40E-002 4.40E-002 

fetotoxic 

liver 5.76E-003 5.76E-003 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Fire· c·\projects\acs\rsktbls\LGWSBCT WK4 

I I 

·~= 1-"· Exposure Chemical 

Medium Point 

I I Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

I 
--

Air Indoor Use 4-Methyi-2-Pentanone 

Vapors Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manoanese (nonfood) 

Future 

TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Commercial Worker 

Adult 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

--·--
Toluene 

trans-1.2-Dichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 
---- .. -· ----------

1.24E-004 1.24E-004 (Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

1.10E-004 1.10E-004 Benzene 

Benzoic Acid 

Beryllium 

5.93E-004 5.93E-004 bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthala 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manaanese (nonfood) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 1.20E-003 1.20E-003 

kidney 1.9BE-004 1.98E-004 

circulatory system 7.43E-003 7.43E-003 

fetotoxic 4.27E-004 4.27E-004 

..... thyroid_ 3.12E-004 3.12E-004 
----- ----------- -------- ----------- ----

1.15E+001 1.15E+001 

CNS 

respiratory tract 

respiratory tract 1.10E+001 1.10E+001 

respiratory tract 

fetotoxic 

blood disorders 1.56E+001 1.56E+001 

respiratory tract 

liver 

NA 

respiratory tract 

fetotoxic 8.57E-002 8.57E-002 

respiratory tract 

NA 

respiratorv tract 

file://c:/proiecls/acs/rsklbls/LGW5BCT.WK4
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I I 
Medium Exposure Exposure 

Medium Point 

I I 

Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

Chemical 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1.2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

Future 

TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Commercial Worker 

Adult 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denmal Total 

Exposure 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1,2-Dichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 
------ ---------- -----·-··---- ----------- ----····-----

7.03E-004 7.03E-004 (Total\ 

Total Risk Across Groundwater I B.3E-004 I 
Total Risk Across All Media and All Exposure Routes 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I CNS 

respiratory tract 

CNS 2.26E-003 2.26E-003 

CNS 

---- -----···· ----- ------------- -------------- -------·· -------·· 
2.67E+001 2.67E+001 

Total Hazard Across Groundwater I 3.BE+001 I 

Total CICculatory System HI = 8.6E-001 

Total Liver HI = 2.7E+OOO 

Total Kidney HI = 2.BE+OOO 

Total Fetotoxic HI = B.6E-002 

Total Skin HI= 3.6E-002 

Total Gl Tract HI = 2.1E-005 

Total Adrenal HI = O.OE+OOO 

Total Thyroid HI = 3.1E-004 

Total Respiratory Tract HI = 1.1E+001 

Total CNS HI= 2.3E-003 

Total Blood Disorders HI = 2.0E+001 



Flo· CRES6RME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Creek 

AreaS 

Current/Future 

Resident 

Child 

Chemical 

2-Butanone 

4-Methylphenol 

Acenaphthene 

Aluminum 

Anthracene 

AnUmony 

Arsenic 

Barium 

Benzo(a)anthracene 

Benzo(a)pyrene 

Banzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

Benzoic Acid 

Beryllium 

bis(2-EthythexyJ)phthalsta 

Cadmium 

Carbazole 

Chlorolonn 

Chromium (totaQ 

Chrysene 

Copper 

01-n-butylphthalate 

Oibenzo(a,h)anthracene 

Oibenzoluran 

Fiuoranthane 

Fluorene 

Heptachlor 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Naphthalene 

Nlclr.el 

Pyrena 

Vanadium 

Zinc 
CTotaO 

Ingestion 

1.6E-005 

B.BE-007 

1.4E-005 

1.7E-006 

6.5E-OOB 

3.4E-009 

5.9E-009 

2.4E-011 

I.JE-008 

2.JE-006 

5.5E-009 

6.1E-007 

------------

Table 6-8-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Printery Ingestion Inhalation Dermal 
Exposure Target Organ 

2-Butanone liver 4.2E-006 2.3E-008 
4-Melhytphenol respiraJory system 4.1E-004 J.JE-004 
Acenaphthene eyes 2.9E-005 1.5E.OCJ5 
Aluminum circulatory system 1.2E-001 B.JE-003 
Anthracene Gltrad 1.1E-006 5.6E-007 
Antimony skin 9.7E-002 5.1E.OCJ1 

2.5E-006 1.9E-005 Arsenic circulatory system 5.7E-001 9.4E.OCJ2 
Barium 1.2E-002 6.1E·004 

3.5E-007 I.OE-006 Benzo(a)anthracene 

8.2E-006 2.2E-005 Benzo(e)pyrene 

9.0E-007 2.6E-006 Benzo(b)fluoranthene 

4.5E-OOB 1.3E-007 Benzo(k)fluoranthene 

BanzolcAcid GJ tract 1.4E-006 7.3E-007 

Beryllium kidney 2.7E-OOJ 1.4E-001 

I.BE-009 5.2E-009 bls(2-Ethythexyl)phthalate liver 1.9E-004 9.9E-005 

Cadmium kidney 1.4E-002 1.4E-001 

3.1E-009 8.9E-009 Carbazole 

1.2E-011 J.BE-011 Chlororonn circulatory system 6.1E-006 J.JE-006 

Chromium (total) 1.2E-002 B.JE-003 

2.7E-009 1.5E.OCJ8 Chrysene liver 

Copper liver 7.9E-OOJ 6.9E-004 

01-n-butytphthalate liver S.OE-007 2.7E-007 

I.IE-006 J.JE-006 Oibenzo(a,h)anthracene 

Oibenzofuran decreased growth rate 2.1E-004 I.IE-004 

Fiuoranthene kidney 3.6E-004 1.9E-004 

Fluorene skeletal system 4.4E-006 2.3E-006 

2.9E-009 8.4E-009 Heptachlor liver 3.6E-004 2.0E-004 

3.2E-007 9.3E-007 lndeno(1,2,J.cd)pyrene 

Iron 6.7E-001 4.6E-002 

Lead CNS 

Manganese kidney I.BE-001 8.4E-003 

Naphthalene circulatory system 4.9E-005 2.6E-005 

Nickel law body weight I.SE-002 I.BE-002 

Pyrena liver 4.1E-005 2.1E-005 

Vanadium circulatory sysram 3.8E-002 Z.OE-003 

Zinc ·-----~~i~------- 6.9E-003 1.2E-003 
------------ ---------- ·----------- ·---------· ---···-··· ----····---

4.9E-005 (Total) I 1.9E+OOO 9.8E-001 

Total 

Exposure 

6.5E-008 

7.4E-004 

4.4E-005 

I.JE-001 

I.BE-006 

6.1E-001 

6.6E-001 

1.2E-002 

2.1E-006 

1.5E-001 

2.9E-004 

1.6E-001 

9.4E-006 

I.BE-002 

8.6E-003 

7.7E-007 

J.iE-004 

5.5E-004 

6.7E-006 

S.BE-004 

9.2E-001 

1.7E-001 

7.5E-005 

3.2E-002 

6.2E-005 

4.0E-002 

B.IE-003 ·------·----
2.9E+OOO 3.6E-005 1.3E-005 

Total Risk Across Sediments II 4.9E-005 I Total Hazard Index Across All Exposure Routes II 2.9E+OOO 

Total Circulatory System HI = 
Total Respiratory System HI= 

Total Skeletal System HI = 
Total Thyroid HI c 

Total Kidney HI = 
Total Liver HI = 
Total Skin HI = 

I 
I 
I 
I 
I 
I 
I 

8.3E-001 

7.4E-004 

6.7E-006 

8.1E-003 

4.7E-001 

9.5E-003 

6.1E-001 

I 

I 
I 
I 
I 
I 
I 
I 



Scenario nmelreme: 

Fie· CRES8CT WK4 

-I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Creek 

AraaB 

Current/FU1ura 

Resident 

Child 

Chemical 

2-Butanone 

4-Methylphenol 

Acenaphthene 

Aluminum 

Anthracene 
Antimony 

Anlenlc 

Barium 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthono 

Benzo(k)ftuorantheno 

Benzoic Add 

Beryllium 

bls(2-Ethythaxyt)phthalata 

Cadmium 

Carbazole 

Chlorofonn 

Chromium (totaQ 

Chrysene 

Copper 

01-n-butylphlhalato 

Dibenzo(a,h)anlhracane 

Dlbanzofuran 

Fluorantheno 

Fluorene 

Heptachlor 

lndeno(1,2,3-<:d)pyrene 

Iron 

Lead 

Manganosa 

Naphthalene 

Nlcl<ol 

Pyrena 

Vanadium 

Zinc 

~otal) 

Ingestion 

2.7E-006 

1.1E.007 

2.4E-006 

2.9E.007 

1.4E-008 

5.7E-010 

9.BE-010 

4.0E-012 

2.1E-009 

3.8E-007 

9.2E-010 

1.0E-007 

------------
B.OE-008 

Table 6-8-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL S~e 

I 
Cardnogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dennal Total Primary Ingestion Inhalation Dermal 
Exposure Target Organ 

2-Butanone liver 2.1E-008 7.9E-009 
4-Methylphenol respiratory system 2.0E-004 1.1E-004 
Acenaphthene eyes 1.5E-005 5.2E-006 
Aluminum circulatory system B.OE-002 2.1E.003 
Anthracene Gl trad 5.3E-007 1.9E.007 
Antimony skin 4.8E.OQ2 1.7E.OQ1 

2.BE-007 3.0E-OOB ArsenJc circulatory system 2.8E.001 3.2E.002 
Barium S.BE-003 2. tE-004 

4.0E-OOB t.SE-007 Banzo(a)anthracano 

9.4E-007 3.3E-006 Benzo(a)pyrene 

1.0E-007 3.9E-007 Benzo(b)ftuoranthone 

5.1E-009 1.9E-OOB Benzo(l<)ftuorantheno 

Benzoic Add Gllrad B.9E-007 2.5E-007 

Barylllum kidney 1.4E-003 4.9E-002 

2.DE-010 7.7E-010 bis(2-Ethylhexyt)phlhalato liver 9.5E-005 3.4E-005 

Cadmium kidney B.BE-003 4.9E-002 

3.5E-010 1.3E-009 Carbazole 

1.4E-012 5.3E-012 Chloroform circulatory system 3.0E-OOB 1.1E-OOB 

Chromium (lotaQ B.OE-003 2.2E-003 

3.1E-010 2.4E-009 Chrysone nver 
Copper liver 3.9E-003 2.4E-004 

01-n-butylphthalata liver 2.5E-007 9.3E-008 

1.2E-007 S.OE-007 "Dibenzo(a,h)anthracene 

Dlbenzofuran decreased growth rate 1.DE-004 3.8E-005 

Fluoranthena kldnay t.BE-004 B.SE-005 

Ruorane skeletal system 2.2E.OQB 7.9E-007 

3.3E-010 1.2E-009 Heptachlor liver 1.9E-004 6.6E-005 

3.6E-008 1.4E-007 lndeno(1,2,3-cd)pyrano 

Iron 4.4E-001 1.BE-002 

Lead CNS 

Manganese kidney B.OE-002 2.9E-003 

Naphthalene drwlatory system 2.4E-005 B.BE-006 

Nid<el low body weight 7.7E-003 S.SE-003 

Pyrena Rver 2.DE-005 7.3E-OOB 

Vanadium drculatory system 1.9E.002 B.BE-004 

Zinc ------~~--····· 3.4E-003 4. tE-004 
------------ ··7:5E:oo5·· (TotaQ 

----------- -----·----· ----------
1.SE.OQB 9.6E.OQ1 3.4E-001 

Total Risk Across Sediment II 7.5E-006 I Total Hazard Index Aaoss Sediment 

Total CJn;ulalory Syslem HI= 

Total Respiratory System HI = 

Total Skeletal System HI = 

Total Thyroid HI = 

Total Kidney HI = 

Total Uver HI= 

Total Skin HI = 

Total 

Exposure 

2.9E-OOB 

3.2E-004 

2.DE-005 

B.2E-002 

7.2E-007 

2.2E.001 

3.2E.001 

B.OE-003 

9.4E-007 

5.1E-002 

1.3E-004 

S.BE-002 

4.2E-OOB 

B. IE-003 

4.2E-003 

3.4E-007 

1.4E-004 

2.5E-004 

3.0E-OOB 

2.6E-004 

4.SE-001 

8.2E-002 

3.3E-005 

1.3E-002 

2.8E-005 

1.9E-002 

3.8E-003 
--·-·····-·· 

1.3E+OOO 

I 1.3E+OOO I 

I 4.0E-001 I 
I 3.2E-004 I 
I 3.0E-006 I 
I 3.8E-003 I 
I 1.9E-001 I 
I 4.6E-003 I 
I 2.2E.001 I 



Scenario Timerrame: 

Fie ARES6RME WK• 

I I 
Medium Exposure Exposure 

Medium Poin1 

S..dimanr Sediment Creek 

AreaS 

CurrenVFutura 

Resident 

Adult 

Chemical 

2-Butanone 

4-Methylphenol 

Acerll!phthene 

Aluminum 

Anthracene 

Antimony 

Arsenic 

Barlum 

Benzo(a)anthrecene 

Benzo{a)pyrene 

Benzo{b)ftuorenthena 

Benzo(k)fluoranthene 

Benzoic Add 

Beryllium 

bls(2-Ethylhexyl)phthalate 

Cadmium 

Carbazole 

Chloroform 

Chromium (totaQ 

Chrysene 

Copper 

Di-n-butytphthalate 

Oibenzo(a,h)anthracane 

Dibenzoluran 

Fluoranthene 

Fluorene 

Heptachlor 

lndeno(1 ,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Naphthalene 

Nickel 

Pyrena 

Val"ll!dlum 

Zinc 
CTotall 

Ingestion 

I 

2.7E-007 

1.1E-008 

2.3E-007 

2.8E-008 

1.4E-009 

S.BE-011 

9.7E-011 

3.9E-013 

2.1E-010 

3.7E-008 

9.1E-011 

1.0E-008 

------------
5.9E-007 

Table 6-B-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lnhalat1on Oennal Total Prtmary Ingestion Inhalation Dermal 
Exposure Target Organ 

2-Butanone liver 2.1E-008 1.3E-007 
4-Methylphenol respiratory system 6.2E-005 S.SE-004 
Acenaphthene eyes 4.4E-006 2.5E-005 
Aluminum circulatory system 1.8E-002 1.0E-002 
Anthracene Gl tract 1.8E-006 9.2E-006 
Antimony akin 1.5E-002 S.SE-001 

4.5E-007 7.2E-007 Arsenic circulatory system S.BE-002 1.8E-001 
Barium 1.7E-003 1.0E-003 

6.4E-008 7.5E-008 Benzo(e)anthrecene 

1.5E-006 1.7E-006 Benzo(a)pyrene 

1.6E-007 1.9E-007 Benzo(b)fluorenthene 

8.2E-009 9.6E-009 Benzo(k)fluoranthene 

Benzoic Add Gl tract 2.1E-007 1.2E-006 

Beryllium kidney 4.1E-004 2.4E-001 

3.3E-010 3.8E-010 bls(2-Ethylhexyl)phthelate liver 2.8E-005 1.7E-004 

Cadmium kidney 2.1E-003 2.4E-001 

S.BE-010 6.6E-010 Carbazole 

2.2E-012 2.6E-012 Chloroform cira.~latory system 9.1E-007 S.SE-006 

Chromium (total) 1.2E-002 7.0E-002 

S.OE-010 7.0E-010 Chrysene Rver 

Copper liver 1.2E-003 1.1E-003 

Di-n-butytphthalate liver 7.5E-007 4.5E-006 

1.9E-007 2.3E-007 Dibenzo(a,h)anthracene 

Dibenzoluran decreased growth rate 3.1E-005 1.8E-004 

Fluoranthene kklney 5.4E-005 3.1E-004 

Auor~~ne skeletal system B.BE-006 3.BE-005 

5.3E-010 6.2E-010 Haptachlor fiver 5.7E-006 3.3E-005 

5.8E-008 6.8E-OOB lndeno( 1 ,2,3-cd)pyrene 

Iron 1.3E-001 7.6E-002 

Lead CNS 

Manganese kidney 2.4E-002 1.4E-002 

Naphthalene drculatory system 1.5E-005 S.SE-005 

Nickel low body weight 2.3E-003 2.7E-002 

Pyrone nver 6.1E-005 3.5E-004 

Vanadium drculatory system 5.7E-003 3.3E-003 

Zinc ------~~~------- t.OE-003 2.0E-003 ---------- ----------- ----------------·-·---- --·------- ------------
(Total) 2.4E-006 3.0E-006 3.0E-001 1.7E+OOO 

Total Risk Across Sediments I 3.0E-006 I Total Hazard Index Across All Exposure Routes II 

Total Circulatory System HI= 

Total Respiratory System HI = 

Total Skeletal System HI = 

Total Thyroid HI = 

Total Kidney HI = 

Total Liver HI = 

Total Skin HI = 

I 
I 
I 
I 
I 
I 
I 

Total 

Expo~ure 

1.5E-007 

e.1E-004 

3.0E-005 

2.8E-002 

1.1E-005 

S.BE-001 

2.4E-001 

2.8E-003 

1.4E-006 

2.4E-001 

1.9E-004 

2.4E-001 

6.4E-006 

6.2E-002 

2.3E-003 

5.3E-006 

2.1E-004 

3.7E-004 

4.5E-005 

3.9E-005 

2.1E-001 

3.8E-002 

t.OE-004 

2.9E-002 

4.1E-004 

9.0E-003 

3.0E-003 -------·---· 
2.0E+000 

2.0E+000 I 

2.8E-001 I 
B.tE-004 I 
4.SE-005 I 
3.0E-003 I 
5.2E-001 I 
3.0E-003 I 
B.BE-001 I 



flo• ARES6CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Creek 

AreaS 

CurrenUFuture 

Resident 

Aduh 

Chemical 

2-Butanone 

4-Melhylphenol 

Acenaphlhene 

Aluminum 
Anthracene 

Antimony 

Arsenic 

Barium 

Banzo(a)anlhracane 

Banzo(a)pyrene 

Benzo(b)ftuoranlhene 

Benzo(k)lluoranlhene 

Benzoic Acid 

Beryllium 

bis(2-Ethylhexyl)phlhalata 

Cadmium 

Carbazole 

Chlorofonn 

Chromium (total) 

Chrysene 

Copper 

Di-n-butyfphthalate 

Dibenzo(a,h)anlhracene 

Dibenzoturan 

Fluoranlhene 

F'luorene 

Heptachlor 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 
Naphthalene 

Nickel 

pyrene 

Vanadium 

Zinc 

(Total\ 

Ingestion 

I 

1.7E-008 

6.8E-010 

1.5E-008 

1.8E-009 

8.8E-011 

3.5E-012 

S.OE-012 

2.5E-014 

1.3E-011 

2.3E-009 

5.7E-012 

8.3E-010 

------------
3.7E-008 

Table 6-8-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL SHe 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazan! Quotient 

Inhalation Oennal Total Primary Ingestion Inhalation Oennal 

Exoosure Target Organ 

T 
2-Butanone liver 1.3E-008 2.8E-008 

4-Melhylphenol respiratory system 3.8E-005 1.2E-004 

Acenaphthene eyes 2.7E-006 S.SE-006 

AJumlnum cJrculatory system 1.1E-002 2.2E-003 
Anthracene GJ tract t.OE-006 2.0E-006 

Antimony akin 9.1E-003 1.8E-001 
9.7E-009 2.7E-008 Arsenic cJrculatory system 5.4E-002 3.4E-002 

Barium 1.1E-003 2.2E-004 
1.4E-009 2.1E-009 Banzo(a)anlhracena 

3.2E-008 4.7E-008 Banzo(a)pyrane 

3.5E-009 5.3E-009 Benzo(b)ftuoranthene 

1.8E-010 2.6E-010 Benzo(k)ftuoranthene 

Benzoic Add Gl tract 1.3E-007 2.6E-007 

Beryllium kidney 2.6E-004 5.1E-002 

7.0E-012 1.1E-011 bis(2-Ethylhexyl)phthalate liver 1.8E-005 3.6E-005 

Cadmium kidney 1.3E-003 5.1E-002 

1.2E-011 1.8E-011 Carbazole 

4.7E-014 7.2E-014 Chlorofonn circulatory system 5.7E-007 1.2E-006 

Chromium (total) 7.5E-003 I.SE-002 

1.1E-011 2.4E-011 Chrysene liver 

Copper liver 7.4E-004 2.5E-004 

01-n-butylphthalate Jiver 4.7E-007 9.7E-007 

4.2E-009 6.5E-009 Dlbenzo(a,h)anlhracene 

Oibenzo!Uran decreased growth rate 2.0E-005 3.9E-005 

F'luoranthene kidney 3.4E-005 6.8E-005 

F'luorane skeletal system 4.1E-006 8.2E-006 

1.1E-011 1.7E-011 Heptachlor liver 3.6E-006 7.1E-006 

1.3E-009 1.9E-009 lndeno( 1 ,2,3-cd)pyrene 

Iron 8.2E-002 1.6E-002 

Lead CNS 

Manganese kidney t.SE-002 3.0E-003 

Naphthalene circulatory system 9.2E-006 1.8E-005 

Nickel low body weight 1.4E-003 S.BE-003 

Pyrone liver 3.BE-005 7.6E-005 

Vanadium circulatory system 3.5E-003 7.1E-004 

Zinc thyroid S.SE-004 4.3E-004 ------------------- ---------- ---------- ----------------·----- (Total) 5.3E-008 ··9.oe:ooe·· 1.9E-001 3.6E-001 

Total Risk Across Sediment I 9.0E-008 I Total Hazard In de• Aaoss Sediment 

Total Circulatory System HI = 

Total Respiratory System HI= 

Total Skeletal System HI = 

Total Thyroid HI c 

Total Kidney HI = 

Total Liver HI = 

Total Skin HI = 

Total 

Exposure 

4.1E-008 

1.8E-004 

8.2E-006 

1.3E-002 

3.0E-006 

1.9E-001 

8.7E-002 

1.3E-003 

3.9E-007 

5.2E-002 

5.3E-005 

5.3E-002 

1.8E-006 

2.3E-002 

9.9E-004 

1.4E-006 

5.9E-005 

t.OE-004 

1.2E-005 

1. IE-005 

9.9E-002 

1.8E-002 

2.8E-005 

7.2E-003 

1.1E-004 

4.2E-003 

1.1E-003 ------------
S.SE-001 

I S.SE-001 I 

I 1.1E-001 I 
I 1.6E-004 I 
I 1.2E-005 I 
I 1.1E-003 I 
I 1.2E-001 I 
I 1.2E-003 I 
I 1.9E-001 I 



Scenario Timeframe: 

Receptor Population: 

Rece~tor Age: 

File· c\projects\acs\rsk1bls\l.GOVRRME WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I 
Lower 

I Aquifer Tap Water 4-Methyi-2-Pentanone 

Areas 1, Acetone 

2. 3. and 4B Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1 .2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

I Air Indoor Use 4-Methyi-2-Pentanone 

Vapors Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Future 

Worl<er• 

Adult 

Ingestion 

9.17E-004 

4.40E-005 

2.37E-004 

6.37E-006 

4.11E-005 

2.32E-008 

TABLE 6-9-t 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

1.97E-001 1.97E-001 Arsenic 

Barium 

9.99E-003 9.99E-003 Benzene - Benzoic Acid 

Beryllium 

4.84E-002 4.84E-002 bis(2-Chloroethyi)Ether 

1.30E-003 1.30E-003 bis(2-Ethylhexyi)Phthala 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 

Iron 

4.75E-006 4.75E-006 lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1 ,2-Dichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 
---····· ------·-· -------- -------------.. --L25E:Oo3----. 

2.57E-001 2.57E-001 (Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Denmal Total 

Target Organ Exposure 

I liver 1.54E-003 1.49E-004 1.69E-003 

fetotoxic 3.01E-003 3.tOE-005 3.04E-003 

circulatory system 2.05E-001 1.13E-003 2.07E-001 

kidney 

skin 2.84E-001 1.56E-003 2.86E-001 

circulatory system 5.71 E+OOO 3.29E-002 5.74E+OOO 

NA 3.17E-001 1.74E-003 3.19E-001 

blood disorders 1.42E+OOO 6.87E-001 2.10E+OOO 

Gl tract 2.05E-005 4.31E-006 2.49E-005 

kidney 1.30E-002 7.13E-003 2.01E-002 

reproductive 

liver 6.37E-002 5.51E-001 6.15E-001 

kidney 9.81E-001 1.07E-001 1.09E+OOO 

liver 9.93E-002 1.50E-002 1.14E-001 

1.64E+OOO 1.80E-002 1.66E+OOO 

circulatory system 5.27E-002 1.25E-002 6.53E-002 

circulatory system 3.20E-003 1.75E-005 3.21E-003 

liver 4.2BE-002 3.91E-004 4.32E-002 

2.35E+OOO 1.29E-002 2.36E+OOO 

kidney 3.42E-004 4.84E-005 3.9tE-004 

CNS 

kidney 1.14E+OOO 6.26E-003 1.15E+OOO 

low bodywt 

low bodywt 1.76E-001 1.93E-003 1.7BE-001 

fetotoxic 1.44E-00t 1.44E-001 

liver 7.76E-003 9.95E-004 B.76E-003 

liver 2.05E-004 2.13E-004 4.1BE-004 

kidney 1.37E-003 3.4BE-005 1.40E-003 

circulatory system 5.95E-002 3.26E-004 5.9BE-002 

fetotoxic 4.11E-005 1.21E-004 1.62E-004 

. _lh)'rD!~-.- ... 1.52E+OOO S.OOE-003 1.53E+OOO 
---- ----- ·- ------- ----------· ··- ----····-

1.62E+001 1.46E+OOO 1.77E+001 

CNS 1.83E-003 1.83E-003 

respiratory tract 

respiratory tract 5.25E-001 5.25E-001 

respiratory tract 

fetotoxic 
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l

lScenario Timeframe: 

Receptor Population: 

Rec<p_!or Age: 

File· c·\projecl!;\acs\rsktbls\LGOVRRME WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyt)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

Jsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

Future 

Worl<er• 

Adult 

Ingestion 

TABLE 6-9-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical SeiVice NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dennal Total 

Exposure 

1.72E-006 1.72E-006 Benzene 

Benzoic Acid 

Beryllium 

9.26E-006 9.26E-006 bis(2-Chloroethyt)Ether 

bis(2-Ethythexyi)Phthala 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1,2-0ichloroethen 

Vanadium 

Xylene (mixed) 

Zinc 
---------···-·· ... ·····-·· ·····----- ··-·········- ------······--

1.10E-005 1.10E-005 (Total) 

Total Risk Across Groundwater I 2.6E-001 I 
Total Risk Across All Media and All Exposure Routes 

• Worker - Includes routine and utility maintenance workers 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation L Total 

Target Organ Exposure 

I blood disorders 7.43E-001 7.43E-001 

respiratory tract 

liver 

NA 

respiratory tract 

fetotoxic 4.08E-003 4.08E-003 

respiratory tract 

NA 

respiratory tract 

CNS 

respiratory tract 

CNS 1.07E-004 1.D7E-004 

CNS 

.... ···----------- ------- ···--· ........ ----------·-·- ------ ······· 
1.27E+OOO 1.27E+OOO 

Total Risk Across Groundwater I 1.9E+001 I 

-Total Corculatory System HI - 6.1E+OOO 

Total Liver HI = 7.8E-001 

Total Kidney HI = 2.3E+OOO 

Total Fetotoxic HI= 1.5E-001 

Total Skin HI = 2.9E-001 

Total Gl Tract HI = 2.5E-005 

Total Adrenal HI = O.OE+OOO 

Total Thyroid HI = 1.5E+OOO 

Total Respiratory Tract HI= 5.2E-001 

Total CNS HI = 1.9E-003 

Total Blood Disorders HI = 2.8E+OOO 
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I

IScenario Timeframe: 
Receptor Population: 

Receptor Age: 

File· c \proJeCis\acs\rsktbls\LGOVRCTA WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Lower Aquifer I Tap Water 4-Methy!-2-Pentanone 

Areas 1, Acetone 

2, 3, and 4B Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1 .2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Future 

Wor'r<er• 

Adult 

Ingestion 

1.15E-004 

5.50E-006 

2.96E-005 

7.97E-007 

5.15E-006 

2.91E-009 

TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

4.03E-007 1.15E-004 Arsenic 

Barium 

2.30E-006 5.50E-006 Benzene 

Benzoic Acid 

Beryllium 

1.7BE-006 2.96E-005 bis(2-Chloroethyi)Ether 

I 

I 

5.94E-006 7.97E-007 bis(2-Ethylhexyi)Phthalat~ 

Cadmium (water) 

6.70E-007 5.15E-006 Chloroethane 

Chromium (Total as VI) 

cis-1 .2-Dichloroethene 

Cobalt 

Copper 

Iron 

3.54E-010 2.91E-009 lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

liver 9.64E-004 B.OOE-005 1.04E-003 

fetotoxic 1.89E-003 1.67E-005 1.90E-003 

circulatory system 1.29E-001 4.29E-004 1.29E-001 

kidney 

skin 1.78E-001 5.93E-004 1.7BE-001 
-' 

circulatory system 3.57E+OOO 1.25E-002 3.58E+OOO 

NA 1.9BE-001 6.61E-004 1.99E-001 

blood disorders B.BGE-001 3.70E-001 1.26E+OOO 

Gl tract 1.29E-005 2.32E-006 1.52E-005 

kidney B.14E-003 2.71 E-003 1.09E-002 

reproductive 

liver 3.99E-002 2.97E-001 3.37E-001 

kidney 6.14E-001 4.09E-002 6.55E-001 

liver 6.21E-002 B.09E-003 7.02E-002 

1.03E+OOO 6.B6E-003 1.04E+OOO 

circulatory system 3.30E-002 6.74E-003 3.97E-002 

circulatory system 2.00E-003 6.67E-006 2.01E-003 

liver 2.6BE-002 1.49E-004 2.69E-002 

1.47E+OOO 4.90E-003 1.4BE+OOO 

kidney 2.14E-004 2.61E-005 2.40E-004 

CNS 

kidney 7.16E-001 2.39E-003 7.1BE-001 

low bodywf 

low bodywf 1.10E-001 7.34E-004 1.11E-001 

fetotoxic 9.00E-002 9.00E-002 

liver 4.86E-003 5.36E-004 5.39E-003 



File· c·\projects\acs\.r-skfb!s\LGOVRCTA WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I I 

I Air Indoor Use 

Vapors 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Chemical 

Toluene 

trans-1 .2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethy1)Ether 

bis(2-Ethy1hexy1)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Man~anese (nonfood) 

Future 

Worker • 

Adult 

Ingestion 

··------
1.56E-004 

-· 

TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 
------------- ---- ----····· ······--------- ·--

1.11E-005 1.56E-004 (Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

1.72E-006 1.72E-006 Benzene 

Benzoic Acid 

Beryllium 

9.26E-006 9.26E-006 bis(2-Chloroethy1)Ether 

bis(2-Ethylhexyi)Phthalat 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

I -
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 1.29E-004 1.15E-004 2.43E-004 

kidney 8.57E-004 1.87E-005 8.76E-004 

circulatory system 3.72E-002 1.24E-004 3.73E-002 

fetotoxic 2.57E-005 6.52E-005 9.09E-005 

thyroid 9.51E-001 1.90E-003 9.53E-001 
-· ----- ------------ ------------- -- - - - - - . . . . . . . . . ------------- ---- ------

1.02E+001 7.5BE-001 1.09E+001 

CNS 1.21E-003 1.21E-003 

respiratory tract 

respiratory tract 3.45E-001 3.45E-001 

respiratory tract 

fetotoxic 

blood disorders 4.8BE-001 4.BBE-001 

respiratory tract 

liver 

NA 

respiratory tract 

fetotoxic 2.6BE-003 2.6BE-003 

respiratory tract 

NA 

respiratory tract 
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Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· c-\projecls\acs\rsktbls\LGOVRCTA WK4 

I I 
Medium L .. Exposure Chemical 

dium Point 

I I Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

Future 

Worl<er• 

Adult 

Ingestion 

TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Mercury 

Nickel 

Nitrate/Nitrile 

Phenol 

Toluene 

trans-1 .2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 
···------- ..... ···-···-··--·- ------------· ·---······--·---· 

1.10E-005 1.10E-005 /Total) 

Total Risk Across Groundwater I 1.7E-004 I 
Total Risk Across All Media and All Exposure Routes II 

• Worl<er- Includes routine and uti lily worl<ers 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I CNS 

respiratory tract 

CNS 7.05E-005 7.05E-005 

CNS 

·------------------ --------------· -----------··- ··-·-·---··- ------· ------
B.36E-001 B.36E-001 

Total Risk Across Groundwater I 1.2E+001 I 

-Total C~rculatory System HI - 3.BE+OOO 

Total Liver HI = 4.4E-001 

Total Kidney HI = 1.4E+OOO 

Total Fetotoxic HI= 9.5E-002 

Total Skin HI= 1.BE-001 

Total Gl Tract HI = 1.5E-005 

Total Adrenal HI = O.OE+OOO 

Total Thyroid HI = 9.5E-001 

Total Respiratory Tract HI = 3.4E-001 

Total CNS HI= 1.3E-003 

Total Blood Disorders HI = 1.7E+OOO 

file://c:/projecls/ac5/rsHbls/LGOVRCTA.WK4


TABLE 7-1 

SUMMARY OF RME RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Surface Soil (0' to 2') 6.2x10.6 4.6x1 0-6 4.4x1 o·• 4.5x1o-• 0.4 0.5 63 63 

Sediment 2.0x10-6 -- 1.3x1 o·• 1.3x1 o·• 0.1 -- 8 8 

Surface Water 5.1x10"8 -- 2.3x10-5 2.3x10"5 
0.06 -- 0.05 0.1 

Groundwater, Lower Aquifer 1.6x10"2 1.2x1 0"3 1.9x1 0"3 1.9x10"2 
470 3,000 58 3,500 

Total Risk Across All Media and Exposure Routes 2.0x10"2 
3,600 

Utility Worker 

Soil (0' to 1 0') s.ox1o·• 5.2x1o-• 2.6x1o·2 2.7x10"2 
13 130 850 1,000 

Sediment 1.8x10"5 -- 1.3x1 o·• 1 .5x1 0"4 
1 -- 8 9 

Groundwater, Upper Aquifer -- 3.8x1 o·6 3.2x1o-• 3.2x1o-• -- 77 3000 3,100 

Total Risk Across All Media and Exposure Routes 2.7x10"2 
4,100 

AREA 2 

Utility Worker 

Soil (2' to 1 0') 3.2x10"3 4.6x1o-• 1.6x10-1 L6x10"1 
4 17 2,800 2,800 

Total Risk Across All Media and Exposure Routes 1 .6x10"1 
2,800 

Trespasser 

Soil (2' to 4') 2.5x1o-• 7.6x10"7 1.2x1 0"2 1.2x1 0"2 
23 0.4 2,100 2,100 

Sediment 5.0x10"7 -- 3.0x1 0-6 3.5x10-6 0.03 -- 0.3 0.3 

Total Risk Across All Media and Exposure Routes 1.2x10"2 2,100 

AREA 3 

Utility Worker 

Soil (0' to 1 0') 1.5x10"3 9.1x1o-• 7.8x10-2 a.ox1o·2 
19 13 6,900 7,000 

Total Risk Across All Media and Exposure Routes s.Ox10-2 7,000 

!Trespasser 

Soil (0' to 2') 1.1x10"5 4.5x10"7 4.8x1o-• 4.9x1o-• 1 0.1 570 570 

lfotal Risk Across All Media and Exposure Routes 4.9x10~ 570 



TABLE 7-1 

SUMMARY OF RME RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

Trespasser 

Sediment 2.6x10"6 -- 1.0x10"5 1.3x1 o·5 
0.4 -- 2 2 

Surface Water 9.1 x10"7 9.2x10"7 7.7x10"7 2.6x10"6 
0.4 0.9 0.2 2 

Total Risk Across All Media and Exposure Routes 1.6x1 o·5 
4 

AREA 48 

Trespasser 

Sediment 1.6x10"6 -- 7.8x10"6 9.4x1 0"6 
0.3 -- 2 2 

Surface Water 5.1x10-l; -- 2.0x10-l; 7.1x10"6 
0.02 -- 0.02 0.03 

[Total Risk Across All Media and Exposure Routes 1.7x10.s 2 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 8.4x10"6 1.1x10"5 9.4x10"5 1.1 x1 o·4 
2 5 520 530 

Groundwater, Lower Aquifer 5.4x10"5 2.2x10"9 2.1x10"4 2.6x1 o·4 
9 0.000002 0.0002 9 

!Total Risk Across All Media and Exposure Routes 3.7x10-4 540 

Adult Resident 

Surface Soil (0' to 2') 3.6x10-a 9.1x10"6 2.2x10"4 2.3x10"4 
0.2 1 310 310 

Groundwater, Lower Aquifer 6.5x10"5 6.0x10"7 2.4x10-l; 6.7x10"5 
3 0.04 0.1 3 

Total Risk Across All Media and Exposure Routes 3.0x10-4 310 

Cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 6.0x10-4 

AREA 6 

Child Resident 

Sediment 3.6x10"5 -- 1.3x1 o·5 4.9x1o-s 2 -- 1 3 

Total Risk Across All Media and Exposure Routes 4.9x10.s 3 

jAdult Resident 

Sediment 5.9x10"7 -- 2.4x10-l; 3.0x10"6 
0.3 -- 2 2 

[Total Risk Across All Media and Exposure Routes 3.0x10-a 2 

Cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 5.2x10-5 



TABLE 7-2 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Surface Soil (0' to 2') 5.4x10-7 8.0x10-7 1.3x1 0"5 1.5x10·5 
0.2 0.5 9 10 

Sediment 1.7x10·7 -- 3.9x1 0-6 4.1x10-6 
0.05 -- 1 1 

Surface Water 1.4X1 0"8 
-- 7.4x1 0"6 7.4x1 0-6 0.004 -- 0.003 0.007 

Groundwater, Lower Aquifer 1.9x10·3 1.2x1 0"3 1.5x10·5 3.2x10-3 
290 2,000 2 2,300 

Total Risk Across All Media and Exposure Routes 3.2x10-3 
2,300 

Utility Worker 

Soil (0' to 1 0') 1.7x1 0"6 2.1x10-6 1.8x10·5 2.2x10-5 
16 200 210 430 

Sediment 1.4x1 0-6 -- 3.9x10·6 5.3x1 0-6 0.4 -- 1 2 

Groundwater, Upper Aquifer -- 6.6x10-7 4.8x10-5 4.9x10·5 
-- 67 2,300 2,300 

Total Risk Across All Media and Exposure Routes 7.6x10.s 2,700 

AREA 2 

Utility Worker 

Soil (2' to 1 0') 2.5x10·4 8.1x10·5 4.9x10·3 5.2x10-3 
2 15 420 430 

Total Risk Across All Media and Exposure Routes 5.2x10"3 
430 

Trespasser 

Soil (2' to 4') 5.7x10-6 1.7x10·8 8.6x10"5 9.1x10-5 
6 0.1 180 180 

Sediment 1.1x10"8 -- 2.2x10-8 3.3x10·8 
0.008 -- 0.02 0.03 

Total Risk Across All Media and Exposure Routes 9.1x10.s 180 

AREA 3 

Utility Worker 

Soil (0' to 1 0') 1.2x1 0-4 1.6x10·4 2.3x10·3 2.6x10-3 
7 11 1,000 1 '100 

Total Risk Across All Media and Exposure Routes 2.6x10-3 1,100 

Trespasser 

Soil (0' to 2') 2.4x10-7 1.0x10·8 3.5x1 0-6 3.8x1 0-6 0.3 . 0.04 48 48 

Total Risk Across All Media and Exposure Routes 
3.8x10-6 48 



TABLE 7-2 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

Trespasser 

Sediment 5.7X1 o·B -- 7.3x1 o·
8 1.3x1 o·

7 
0.09 -- 0.2 0.3 

Surface Water 2.9x1 o·
8 3.3x10"8 4.8x10"8 1.1x10.7 

0.1 0.5 0.1 0.7 
Total Risk Across All Media and Exposure Routes 2.4x10"7 

1 

AREA 48 

Trespasser 

Sediment 3.6x10"8 -- 5.7x10"8 9.2x10"8 
0.07 -- 0.2 0.2 

Surface Waler 1.3x1 0"7 -- 4.9x10"8 1.8x1 o·
7 

0.005 -- 0.006 0.01 

Total Risk Across All Media and Exposure Routes 2.7x10"7 
0.3 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 4.2x10"6 8.0x10"6 1.6x1 o·
5 2.8x1 0"5 

0.9 4 89 94 

Groundwater, Lower Aquifer 1.3x1 0"5 1.1x10"9 1.1x10"10 1.3x1 0"5 
2 0.0000008 0.00002 2 

!Total Risk Across All Media and Exposure Routes 4.1 x1 O.s 96 

~dull Resident 

Surface Soil (0' to 2') 6.7x10"7 2.6x10-e 1.4x1 o·
5 1.8x1 0"5 

0.09 0.8 53 54 

Groundwater, lower Aquifer 1.7x10"5 6.5x10"8 4.6x10"7 1.7x10"5 
2 0.01 0.03 2 

Total Risk Across All Media and Exposure Routes 3.5x10.s 56 

Cumulative Excess Lifetime Cancer Risk for Residents (Adult+ Child) 7.6x10.s 

AREA 6 

Child Resident 

Sediment 6.0x10-e -- 1.5x1 0-e 7.5x10-e 1 -- 0.3 1 

Total Risk Across All Media and Exposure Routes 
7.5x10-6 1 

jAdult Resident 

Sediment 3.7x10"8 -- 5.3x10"8 9.0x10"8 
0.2 -- 0.4 0.6 

tfotal Risk Across All Media and Exposure Routes 9.0x10-a 0.6 

Cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 7.6x10-6 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Soil (0' to 1 0') 3.8x10"4 9.6x10'5 2.6x10'2 2.7x1 0'2 
10 17 850 880 

Sediment 2.0x10'6 
-- 1.3x10'4 1.3x1 0'4 

0.1 -- 8 8 

Surface Water 5.1x10'8 
-- 2.3x10·5 2.3X1 0'5 

0.06 -- 0.05 0.1 

Groundwater, Lower Aquifer (Sitewide) 1.3x10'3 1.1 X1 0'5 2.6x10'1 2.6x10·1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 2.9x10'1 
910 

Utility Worker 

Soil (0' to 10') 5.0x10'4 5.2x10·4 2.6x10'2 2.7x10'2 
13 130 850 1,000 

Sediment 1.8x10'5 -- 1.3x1 0'4 1.5x1 0'4 
1 -- 8 9 

Groundwater, Upper Aquifer -- 3.8x1 0-s 3.2x10'4 3.2x1 0'4 
-- 77 3,000 3,100 

Groundwater, Lower Aquifer (Sitewide) 1.3x10'3 1.1x10·5 2.6x10'1 2.6x10'1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 2.9x10'1 
4,100 

Construction Worker 

Soil (0' to 4') 6.2x10-'~ 2.5x10'5 7.5x10'3 8.2x1 o·3 
140 210 2,100 2.400 

Surface Water 9.2x10'9 -- 4.8x10'6 4.8x1 0-s 0.02 -- 0.02 0.04 

Groundwater, Upper Aquifer -- 6.4x10'5 4.8x10'3 4.9x10'3 -- 120 4,200 4,300 

Total Risk Across All Media and Exposure Routes 1.3x10'2 
6,700 

Trespasser 

Soil (0' to 1 0') 2.6x10'5 9.7x10'7 2.4x1 o·3 2.4x1o·3 
3 0.7 340 340 

Sediment 1.9x10-s -- 1.2x1 o·5 1.4x10'5 
0.5 -- 3 4 

Surface Water 1.8X1 o·B -- 5.2x1 o-s 5.2x10-s 0.005 -- 0.004 0.009 

Total Risk Across All Media and Exposure Routes 2.4x10'3 
340 

AREA 2 

Routine Worker 

Soil (0' to 1 0') 2.4x10'3 8.5x10'5 1.6x10'1 1.6x10'1 
3 10 2,800 2,800 

Sediment 1.0x1 0-s -- 3.3x10'5 3.4x10'5 
0.02 -- 0.7 0.8 

Surface Water 2.9x10'5 - 1.9X1 0'5 4.8x10'5 
0.8 -- 1 2 

Groundwater, Lower Aquifer (Sitewide) 1.3x1 0'3 1.1x10'5 2.6x10'1 2.6x10'1 
16 1 2 20 

lfotal Risk Across All Media and Exposure Routes 4.2x10-1 2,800 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

Utility Worker 

Soil (2' to 1 0') 3.2x10"3 4.6x10"4 1.6x10"1 1.6x1 0"1 
4 17 2,800 2,800 

Sediment 9.6x10"6 -- 3.3x10"5 4.2x1 0"5 
0.1 -- 0.7 0.9 

Groundwater, Lower Aquifer (Sitewide) 1.3x10"3 1.1x10"5 2.6x10"1 2.6x10:1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 4.2x10"1 
2,800 

Construction Worker 

Soil (2' to 4') 3.2x10"4 8.5x10"5 4.0x10"3 4.4x10"3 
220 10 5,600 5,800 

Soil (2' to 1 0') 4.2x10"4 2.2x10"5 5.0x1 o·3 5.5x10"3 
16 27 2,900 2,900 

Total Risk Across All Media and Exposure Routes 9.9x10"3 
8,700 

Trespasser 

Soil (2' to 1 0') 3.3x10"4 8.6x10"7 1.5x1 0"2 1.5x10"2 
2 0.4 1,100 1,100 

Sediment 5.0x10"7 -- 3.0x10-6 3.5x1 o·6 
0.03 -- 0.3 0.3 

Surface Water 1.8x10-6 -- 7.3x10"7 2.6x10"6 
0.06 -- 0.06 0.1 

Total Risk Across All Media and Exposure Routes 1.5x10"2 
1,100 

AREA 3 

Routine Worker 

Soil (0' to 10') 1.3x1 o·3 1.1x10"4 7.8x10"2 7.9x10"2 
16 5 6,900 7,000 

Groundwater, Lower Aquifer (Sitewide) 1.3x1 0"3 1.1x10"5 2.6x10"1 2.6x10"1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 3.4x10"1 
7,020 

Utility Worker 

Soil (0' to 1 0') 1.5x1 0"3 9.1x10"4 7.8x1 0"2 8.0x10"2 
19 13 6,900 7,000 

Groundwater, Lower Aquifer (Sitewide) 1.3x1 0"3 1.1x10"5 2.6x10"1 2.6x10"1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 3.4x10"1 
7,020 

Construction Worker 

Soil (0' to 4') 5.5x10"5 2.2x10"5 6.7x1 0-4 7.5x10-4 12 16 1,900 1,900 . 
Soil (0' to 1 0') 2.0x1 0-4 4.3x10"5 2.4x10"3 2.7x10"3 

81 20 7,300 7,400 

!Total Risk Across All Media and Exposure Routes 3.5x10"3 
9,300 

Trespasser 

Soil (0' to 1 0') 1.6x1 o·4 2.3x10"6 7.1x10"3 7.3x10"3 
8 0.4 2,700 2,700 

Total Risk Across All Media and Exposure Routes 7.3x10-3 2,700 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

Trespasser 

Sediment 2.6x10-6 -- 1.0x10-5 1.3x10-5 
0.4 -- 2 2 

Surface Water 9.1x10-7 9.2x10'7 7.7x10"7 2.6x10-6 
0.4 0.9 0.2 2 

Total Risk Across All Media and Exposure Routes 1.6x10"5 
4 

AREA 48 

Routine Worker 

Sediment 1.3x10'5 -- 8.5x1 o-5 9.8x10-5 
0.5 -- 5 6 

Surface Water 2.3x1 o-s -- 2.8x1 0"6 5.1x10"6 
0.007 -- 0.03 0.03 

Groundwater, Lower Aquifer (Sitewide) 1.3x10-3 1.1x10"5 2.6x10-1 2.6x10"1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 2.6x10'1 
25 

Utility Worker 

Sediment 1.5x10-5 -- 8.5x10-5 1.0x1 o-4 
0.6 -- 5 6 

Groundwater, Upper Aquifer -- 1.4x10"3 1.5x1 o-2 1.6x1o-2 -- 77 370 450 

Groundwater, Lower Aquifer (Sitewide) 1.3x10-3 1.1x10"5 2.6x10'1 2.6x10"1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 2.8x10"1 470 

Construction Worker 

Sediment 2.0x10'6 -- 2. 7x1 0-s 4.7x10-s 2 -- 6 8 

Groundwater, Upper Aquifer - 6.4x10'5 4.8x10'3 4.8x10'3 
-- 120 4,200 4,300 

Total Risk Across All Media and Exposure Routes 4.8x10"3 4,300 

Trespasser 

Sediment 1.6x10-s -- 7.8x1 0-s 9.4x10-s 0.3 -- 2 2 

Surface Water 5.1 x10"6 -- 2.0x1 0-s 7.1x10-s 0.02 -- 0.02 3 

Total Risk Across All Media and Exposure Routes 1.7x10-s 5 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 8.4x10-s 1.1 x1 0"5 9.4x10"5 1.1x10"4 
2 5 520 530 

Groundwater, Upper Aquifer 3.0x10"5 -- 7.5x10"5 1.0x1 0-4 7 -- 23 30 

Groundwater, Lower Aquifer 6.4x10"5 O.Ox10° 2.9x10-8 6.4x10-5 
16 0.0007 0.002 16 

!Total Risk Across All Media and Exposure Routes 2.7x10-4 580 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

Adult Resident 

Surface Soil (0' to 2') 3.6x10·6 9.1x10'6 2.2x10'4 2.3x10'4 
0.2 1 310 310 

Groundwater, Upper Aquifer 9.4x1 0'6 
-- 2.6x10'5 3.5x10'5 

0.3 -- 1 1 

Groundwater, Lower Aquifer 7.6x10'5 O.Ox10° 6.0x10'5 1.4x1 o·• 6 0.05 0.9 7 

Total Risk Across All Media and Exposure Routes 4.1x10-4 320 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 6.8x10-4 

AREA 58 

Construction Worker 

Groundwater, Upper Aquifer -- 5.5x1 0-s 3.Bx1 o·• 3.9x1 0'4 -- 10 410 420 

[fatal Risk Across All Media and Exposure Routes 3.9x10-4 420 

Commercial Worker 

Groundwater, Lower Aquifer -- 4.0x10'3 9.2x10'4 4.9x10'3 -- 31 17 48 

[fatal Risk Across All Media and Exposure Routes 4.9x10"3 48 

AREA 6 

Child Resident 

Sediment 3.6x10·5 -- 1.3x10·5 4.9x10'5 
2 -- 1 3 

Total Risk Across All Media and Exposure Routes 4.9x10-s 3 

Adult Resident 

Sediment 5.9x10'7 -- 2.4x1 o-s 3.0x10-s 0.3 -- 2 2 

[Total Risk Across All Media and Exposure Routes 3.0x10-s 2 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 
5.2x10-s 



Routine Worker 

Soil (0' to 1 0') 

Sediment 

Surface Water 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Utility Worker 

Soil (0' to 1 0') 

Sediment 

Groundwater, Upper Aquifer 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Trespasser 

. Soil (0' to 1 0') 

Sediment 

Surface Water 

Total Risk Across All Media and Exposure Routes 

Routine Worker 

Soil (0' to 1 0') 

Sediment 

Surface Water 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Utility Worker 

Soil (2' to 1 0') 

Sediment 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total Exposure Ingestion 

AREA 1 

3.3x10·5 1.7x1 o·5 7.9x1o·• 8.4x1 o·• 4 

1.7x10"7 -- 3.9x10·6 4.1x10"6 
0.05 

1.4x1 o·8 
-- 7.4x1 0"6 7.4x1 o·6 

0.004 

1.6x1o·• 1.1 x10·5 1.1x10'5 1.7x1 o·• 10 

1.0x1 o·3 

1.7x10"6 2.1x10'6 1.8x10"5 2.2X1 0'5 
16 

1.4x10-6 -- 3.9x1 0-6 5.3x10"6 
0.4 

-- 6.6x10'7 4.8X1 0'5 4.9x10'5 --
1.6x1o·• 1.1x10'5 1.1x10·5 1. 7x1o·• 10 

2.5x10_. 

5.8x10'7 2.2x1o·8 1.7x10'5 1.8X1 0-S 0.8 

4.3x10'8 -- 8.6x10'8 1.3x1 o·7 
0.1 

3.9x10'10 -- 1.3x1 0'7 1.3x1 o·7 
0.001 

1.8x10-5 

AREA 2 

2.1x1o·• 1.5x10'5 4.9x10'3 5.1x10'3 
1 

9.1x10'8 -- 9.9x10'7 1.1x10-6 
0.007 

5.1 x10-6 -- 2.9x10-6 8.0x10'6 
0.7 

1.6x10_. 1.1x10'5 1.1x10'5 1.7x1o-• 10 

5.3x10"3 

2.5x1o-• 8.1x10'5 4.9x10-3 5.2x10'3 
2 

3.3x10·8 2.3x10·8 5.6x10-8 
0.003 

1.6x1o-• 1.1x10-5 1.1x10'5 1.7x1 o·• 10 

5.4x10-J 

c 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Exposure 

15 130 150 

-- 1 1 

-- 0.003 0.007 

0.8 0.8 12 

160 

200 210 430 

-- 1 2 

67 2,300 2,300 

0.8 0.8 12 

2,700 

0.2 28 29 

-- 0.3 0.4 

-- 0.0007 0.002 

29 

9 420 430 

-- 0.1 0.1 

-- 1 2 

0.8 0.8 12 

440 

15 420 430 

-- 0.003 0.005 

0.8 0.8 12 

440 



Trespasser 

Soil (2' to 1 0') 

Sediment 

Surface Water 

Total Risk Across All Media and Exposure Routes 

Routine Worker 

Soil (0' to 1 0') 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Utility Worker 

Soil (0' to 1 0') 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Trespasser 

Soil (0' to 1 0') 

Total Risk Across All Media and Exposure Routes 

Trespasser 

Sediment 

Surface Water 

Total Risk Across All Media and Exposure Routes 

Routine Worker 

Sediment 

Surface Water 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Utility Worker 

Sediment 

Groundwater, Upper Aquifer 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across dia and Exposure Routes 
' 

TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total Exposure Ingestion 

7.4x1 o-6 1.9x10-8 1.1 x10·4 1.1 x1 o-4 
0.4 

1.1x10·8 -- 2.2x10-8 3.3x1 o·a 0.008 

3.9x10-8 -- 1.6x1o·8 5.5X1 0"8 
0.01 

1.1 x1 04 

AREA 3 

1.2x1 0"4 2.0x10"5 2.3x10"3 2.5x10-3 
7 

1.6x104 1.1 x1 0"5 1.1 x1 0"5 1.7x1 o-4 
10 

2.7x10..J 

1.2x10-4 1.6x10-4 2.3x10-3 2.6x1 o-3 
7 

1.6x10-4 1.1x10-5 1.1 x1 0"5 1.7x10-4 
10 

2.8x10-3 

3.6x10-6 5.1x10-8 5.2x10"5 5.6x1 o-5 
2 

5.6x10-5 

AREA 4A 

5.7x10-8 
-- 7.3x10"8 1.3x10-7 

0.09 

2.9x10-8 3.3x10"8 4.8x10-8 1.1x10-7 
0.1 

2.4x10-7 

AREA 48 

1.2x1 O.u -- 2.6x10-s 3.7x10-s 0.2 

1.1x10-7 -- 1.2x10-7 2.4x10-7 
0.002 

1.6x104 1.1x10-5 1.1x10-5 1.7x10-4 
10 

1.7x104 

1.2x1 0-s - 2.6x10-s 3.8x10-s 0.2 

-- 3.7x10-6 4.8x10-5 5.2x10-5 --
1.6x10-4 1.1x10-5 1.1x10-5 1.7x10-4 

10 

2.3x104 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal 

0.1 92 

-- 0.02 

-- 0.01 

4 1,000 

0.8 0.8 

11 1,000 

0.8 0.8 

0.1 230 

-- 0.2 

0.5 0.1 

-- 0.8 

-- 0.006 

0.8 0.8 

-- 0.8 

77 240 

0.8 0.8 

Total Exposure 

93 

0.03 

0.03 

93 

1,000 

12 

1,000 

1,000 

12 

1,000 

230 

230 

0.3 

0.7 

1 

1 

0.007 

12 

13 

1 

320 

12 

330 

/\ 

~-



TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

Trespasser 

Sediment 3.6x10"8 -- 5.7x10"8 9.2x10"8 
0.07 -- 0.2 0.2 

Surface Water 1.3x10"7 -- 4.9x10"8 1.8x10"7 
0.005 -- 0.006 0.01 

Total Risk Across All Media and Exposure Routes 2.7x10"7 
0.2 

AREA 5A 

Child Resident 

Surface Soil (0' to 2') 4.2x10"6 8.0x1 0"6 1.6x10·5 2.8x10"5 
0.9 4 89 94 

Groundwater, Upper Aquifer 2.5x10·6 -- 8.4x10"6 1.1x10"5 
0.6 -- 2 3 

Groundwater, Lower Aquifer 1.6x1o·5 O.Ox10° 3.9x10"9 1.6x10·5 
4 0.0003 0.0002 4 

Total Risk Across All Media and Exposure Routes 5.5x10-5 100 

Adult Resident 

Surface Soil (0' to 2') 6.7x1o·7 2.6x10"6 1.4x1o-s 1.8x10·5 
0.09 0.8 53 54 

Groundwater, Upper Aquifer 3.5x1 0-s -- 8.3x10-s 1.2x1 0"5 
0.3 -- 0.9 1 

Groundwater, Lower Aquifer 2.0x10·5 O.Ox10° 1.0X1 0"5 3.0x10"5 
4 0.01 0.4 4 

Total Risk Across All Media and Exposure Routes 6.0x10-5 59 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 1.1x10-4 

AREA 58 

Commercial Worker 

Groundwater, Lower Aquifer -- 7.0x10"4 1.2x10"4 8.3x10"4 -- 27 12 38 

Total Risk Across All Media and Exposure Routes 8.3x10·4 
38 

AREA 6 

Child Resident 

Sediment 6.0x10-s - 1.5x10-s 7.5x10-s 1 -- 0.3 1 

Total Risk Across All Media and Exposure Routes 7.5x10-s 1 

Adult Resident 

Sediment 3.7x10"8 -- 5.3x10"8 9.0x10"8 
0.2 -- 0.4 0.6 

Total Risk Across All Media and Exposure Routes 
9.0x10-6 0.6 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 
7.6x10-s 






